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ON THE INTERNATIONAL CATALOGUE OF 
SCIENTIFIC LITERATURE OF THE 
ROYAL SOCIETY.* 


THE Royal Society of London has already 
demonstrated its great interest in bibliog- 
raphy and literature by the publication of the 
‘Catalogue of Scientific Papers.’ It pro- 


poses to continue its efforts. In the ‘ Inter- 


* Translated from the Zoologische Anzeiger, No. 
566. 


national Catalogue of Scientific Literaturc,’ 
which it has now planned, the Society in- 
tends to correct the chief defect of the first 
undertaking, the absence of a subject in- 
dex. As is well known, it convened an in- 
ternational conference, which held meetings 
in London from the 14th to the 17th of 
July, 1896. The Conference voted to re- 
quest the Royal Society to appoint a com- 
mittee to consider all the unsettled ques- 
tions laid before it by the Conference. The 
report of the committee, signed by its chair- 
man, Professor H. E. Armstrong, was issued 
late in March, 1898. As compared with the 
‘Catalogue of Scientific Papers,’ the new 
work is (1) to be more complete, since it is 
to include all the literature within the 
fields under consideration—not alone that 
‘contained in certain periodicals,’ and 
‘books of definite categories;’ (2) to present 
the works in two methods of arrangement, 
(a) according to the name of the author, 
and (b) according to the contents of the 
catalogued article or book—and in the two 
forms, card-catalogue and book-catalogue. 
But it is to be (3) just as restricted as its 
predecessor, the ‘Catalogue of Scientific 
Papers,’ since it is to take into account only 
the natural sciences, together with mathe- 
matics and astronomy, as well as psychology 
and anthropology. Finally (4) it is to be 
very much more voluminous, since the title 
is to be repeated on cross-reference cards 
under catch-words taken from the contents. 
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It is the business of bibliography to cata- 
logue all works appearing separately—viz : 
books, periodicals, publications of societies, 
monographs, atlases and pamphlets, whether 
published by dealers, by institutions or 
privately—with exact statement of the name 
of the author or authors, if known, the 
form, the extent (including the number of 
pages, and, if present, of plates, tables or 
other additions), the place and time of pub- 
lication, and where and at what price pro- 
curable. This part of the literature, so im- 
portant for the special workers in different 
fields, has been collected in separate works 
of a general nature (like that long since 
published by Reuss) or in reports on the 
literature of the separate branches. The 
custom of several societies of giving their 
separate papers to the dealers as soon as 
they were printed and of uniting these into 
a volume only at a later date, as well as the 
practice of antiquarian book dealers since 
the middle of the present century, of cutting 
up the volumes of periodicals and society 
publications (because treatises on separate 
subjects are more salable than volumes 
treating of a great variety of matters), re- 
sulted in the incorporation of the titles of 
such works in bibliographies, often, indeed, 
without any statement as to their source. 
In order to protect the special investi- 
gator from the mistake of supposing that 
these were independent works that had es- 
caped his notice, it became necessary to in- 
corporate in bibliographies the contents of 
periodicals with a statement of the volume 
and the time of publication. It was in ac- 
cordance with these principles that I elabo- 
rated the Bibliotheca Zoologica. 

It is in this way that bibliography, in a 
somewhat enlarged sense, it must be ad- 
mitted, can and should be compiled. But the 
needs of scientific investigators were not fully 
met by this. In addition to these bibliog- 
raphies arose the Jahresberichte on the sepa- 
rate sciences. It is the province of the latter 
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to note not only the contents of the publica- 
tions under consideration, but also the scien- 
tific results contained in them. Bibliog- 
raphy may, indeed, meet the needs of the 
writers of Jahresberichte, first—by giving 
the contents of the separate works, yet this 
ought to be restricted to those cases where 
the contents refer to two or more not imme- 
diately connected subjects (e. g., if, in a 
work on precession and nutation, the special 
form of a new meridian circle is described, 
or if a treatise on one class of animals con- 
tains communications on an entirely differ- 
ent class); and, secondly, by exceeding the 
minimum limit for the citation of scientific 
contributions and incorporating, for ex- 
ample, from periodicals, notices of only 3 or 
4 lines, if these contain important or inter- 
esting new facts (e. g., the discovery of a 
definite organ in a group of animals in 
which it has not hitherto been found, or the 
presence of a species of animal in a place 
where it has not been previously observed) . 
This, however, is the utmost limit to which 
bibliography (sensu latissimo) should go. 
The first objection to be raised to the plan 
of the Royal Society Catalogue lies in the 
impracticable though only partial amalga- 
mation of bibliographic work with that of 
the abstracts and reviews. No. 17 (Resolu- 
tion No. 6) of the Conference reads: ‘‘That, 
in indexing according to subject-matter, re- 
gard shall be had, not only to the title (of 
a paper or book), but also to the nature of 
the contents.’’ According to the wording 
this practically corresponds to my last state- 
ment. But the undertaking planned by the 
Royal Society deviates from this in essen- 
tial particulars, and, indeed, in a manner 
that is absolutely impracticable and, at 
least as far as regards the examples given 
in the Report, useless. The plan is im- 
practicable because the matter to be in- 
dexed is subdivided far too minutely. If, 
for example, all the new species of animals 
were to be enumerated under the name 0 
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the genus—whether in the book-catalogue 
alone, or on the separate cards—or even 
only the new genera, not only would the 
work be multiplied twenty-fold or a hun- 
dred-fold, but the catalogue would be so in- 
creased in size that it would be unmanage- 
able. And, finally, the enumeration of these 
names without an accompanying <lescrip- 
tion has only a doubtful value for the in- 
vestigator. This belongs in the Jahresbe- 
richte. The noting of new generic names, 
as I give them in the Bibliography of the 
Zool. Anzeiger, is of value to working 
zoologists in preventing the use of names 
already employed. No. 13 (Resolution No. 
2) is to the effect that in preparing such a 
catalogue “regard shall, in the first in- 
stance, be had to the requirements of scien- 
tific investigators.” Butis it really of special 
value to investigators to have in addition to 
the title three references (with special in- 
dices, while the article itself remains with- 
out any index number) to an article like 
that of E. Wiedemann und E. Ebert: 
‘* Leuchterscheinungen in elektrodelosen 
gasverdinnten Raumen unter dem Einfluss 
raschwechselnder elektrischer Felder ?’’ Or 
will a zoologist working on Mammals, or a 
physiologist looking for communications on 
the use of separate organs, need three refer- 
ence cards for de Winton’s article ‘on the 
existing forms of Giraffe?’ On p. 11 of the 
Report (under 7) it is expressly stated that 
‘it is not proposed that it [the card or slip] 
should provide an abstract, in any shape or 
form, of the communication to which it re- 
lates.’’ Apart, then, from this inconsistency 
(for the noting of all new species and 
genera, and the noting of the forms referred 
to in the synonymy [vide Zoology, 35 A.], 
is in reality an abstract), emphasis is laid 
on simple bibliography. Why, then, this 
enormous ballast, which is neither valuable 
for the investigator nor of use to the 
librarian or the public? It is self-evident 
that cross-references must be made use of, 
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but only in so far as is demanded by the 
nature and form of publication and by the 
wording of the title. 

But, besides this, one of the chief ques- 


tions is: Who shall abstract this statement _ 


of contents and select the necessary catch- 
word (which is required to be in English!)? 
Will working, busy physicists, chemists, 
physiologists, etc., have time and inclina-- 
tion, after having mastered the publications 
required for their own work, to read through 
so carefully the publications in the remoter 
fields of their special sciences, which do not 
particularly interest them, as to be able to 
write the necessary reference cards on every 
chief and accessory subject treated? It will 
be necessary, then, to have recourse to as- 
sistants. But it can scarcely be expected 
that they, even though they may have a 
‘literary education,’ will be so familiar with 
all details of the subject that they will 
select those really important. And even if 
they were so well educated as to be able to 
reproduce correctly, e.g., the chief headings 
from Italian, German, French and English 
works, would they be familiar with the 
technical expressions, often so different in 
the different tongues, that are to be em- 
ployed as catch-words? The same difficul- 
ties would be repeated, if the (moreover 
quite superfluous) translation of the Italian, 
German, etc., catch-words were to be done 
by the Central Committee in London. 
According to Resolution No. 2, as I have 
said, the needs of scientific investigators 
were to be regarded first. But these are 
not precisely the same as the needs of 
libraries. Will the latter be met by a cata- 
logue of the form and extent planned? 
Hardly! And yet an undertaking involv- 
ing so great an expenditure of time and 
money as this ‘ Catalogue’ ought to furnish 
libraries—a part of whose duty it is to 
serve as a go-between for science and the 
public—with other advantages than a 
voluminous work of reference. But that 
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will not be the case. The best arranged 
subject-catalogues cannot embrace refer- 
ences which may be entirely appropriate to 
vechnical scientific bibliographies, but do 
not belong in general reports. The library 
officials will be overwhelmed by the separate 
references to articles, a great part of which 
they do not possess. A survey of that 
which a given library possesses, and that 
which is still wanting, must be secured by 
assorting the cards, and this will require an 
enormous amount of work, constantly in- 
creasing with each additional cross-refer- 
ence. A library catalogue cannot and ought 
not to give information about the contents 
of things which are not in the library, un- 
less it is to increase infinitely the difficulty 
of determining what new acquisitions are 
needful. A library is not a repertory of 
literature. Of course, it should be able to 
give ample information concerning those 
things which it does possess ; it must, there- 
fore, introduce extensively into its cata- 
logue cross-references, but only such as are 
of a bibliographic nature. 

Reflection on the problems and needs of 
libraries and on the possibility of the gen- 
eral acceptance and introduction of their 
plans should have protected the Royal So- 
ciety from another important mistake, from 
the limitation of their plans to the natural 
sciences in the broad sense, In the case of 
so gigantic an undertaking as the creation 
not only of an alphabetic authors’ catalogue, 
but also of an alphabetically arranged sub- 
ject catalogue, it is useful to limit the plan 
at first to the inauguration of a part of the 
scientific literature. But the whole plan— 
the general scheme—ought under all cir- 
cumstances to have been extended to the 
whole realm of knowledge ; first, in order to 
facilitate—even to render possible—the 
same arrangement of parts in the literature 
of other sciences; secondly, so that the ne- 
cessity of uniformity might be grasped by 
the framers of the scheme. But the Royal 
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Society purposely avoids uniformity even 
within the limits which it has drawn. “ No 
attempt has been made to use similar num- 
bers in a similar way in two or more 
sciences [one must, therefore, learn the 
scheme and the signification of the charac- 
ters employed for each science by itself], 
the only instance in which agreement is 
met with being in the opening section, 
which in most cases [therefore, not in all] 
includes the general bibliography of the 
science’’ [p. 10 of Report]. But how is it 
carried out? Let us take the first scheme 
of classification: A. Pure Mathematics. The 
first division contains the heading ‘ Bibli- 
ography’ (without number or other designa- 
tion of the rubric); then follow : 


“©0000 Philosophy, 
0010 History, 
0020 Biography, 
0030 Dictionaries and text-books, 
0040 Pedagogy, 
0050 Addresses, lectures, essays, 
0060 Works on methods.”’ 


What place, what number, does Bibliog- 
raphy receive here? In the case of ‘ C. 
Meteorology’ history is 0020 and Bibliog- 
raphy 0040, in that of ‘J. Geography’ Bi- 
bliography is 0400. Elsewhere the things 
which are grouped together under ‘ Peda- 
gogy’ recieve, generally, the index 0040, 
but under ‘J. Geography’ it bears the num- 
ber 0500. If, further, one compares with 
these ‘ L. Zoology,’ he finds here a Table 
with 297 sub-divisions (namely, 33 system- 
atic and nine times these from various 
standpoints), beginning with ‘02 General 
Zoology’ ‘(comprehensive : 0203).’ The 
wonderful division ‘31’ ‘Pedagogic and Eco- 
nomic’ embraces: ‘‘ Special text-books and 
manuals. Preservation of specimens ; Mu- 
seums ; Zoological Gardens and Aquaria. 
Relations to plants, injurious insects, etc. 
Galls. Special products: wax, silk, honey. 
Animals injurious to man. Bibliographical, 
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including Historical. Biographical.’’ Can 
one imagine anything less distinct, less con- 
nected, less natural? (Museumsand honey, 
the San José scale insect and the biography 
of Huxley in one group!). But how is this 
applied? The previously mentioned article 
by de Winton on the forms of giraffe re- 
ceives the index L0000, which, according 
to analogy with all the other sciences, 
would be ‘ Philosophy,’ not, indeed, in re- 
lation to Mammals or any form of Rumi- 
nant, but to Zoology in general ! 

The chief ground of this want of unifor- 
mity and naturalness, of these inconsisten- 
cies, lies in the system of classification and 
indexing adopted by the Committee of the 
Royal Society. This is essentially an imi- 
tation of the decimal system of Melville 
Dewey. But, instead of simply adopting 
this system, developed and tested by twenty 
years’ of work and extensive experience in 
numerous libraries, the Committee has 
thought best to employ in the separate divi- 
sions other numbers for the same rubrics, 
and also another sequence for the sub-divi- 
sions, as well as other and changeable signi- 
fications for these. One must unqualifiedly 
agree with M. Ch. Richet in his derogatory 
and harsh judgment upon this procedure 
(v. Revue scientif., sér. 4, T. 9, No. 24, p. 
751). While M. Richet is decidedly right 
in pointing out with severe criticism that 
the Committee simply ignores previous 
classifications and methods of indexing, and 
has only aimed to produce something differ- 
ent from what already existed, one may go 
further and affirm that, from the form in 
which the Committee has drawn up a kind 
of decimal system, it is evident that the 
Committee either did not perceive the main 
advantages of the Dewey system or that it 
did not wish to recognize them. It adheres 
to the externals, but misunderstands their 
significance. Thus, according to Dewey, the 
formal index 07 in all cases refers to the 
method of study and its aids, such as the 
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establishment of collections, ete. Under 
‘Sociology ’ Dewey calls this ‘ Education’ 
(307). In order not to adopt one of 
Dewey’s expressions, the Committee intro- 
duces the term ‘ Pedagogic,’ which in such 
a connection is misleading. But the way 
in which this is interpreted is shown by the 
example of the division ‘31 ’of Zoology, 
cited above, and by the placing of compu- 
ting machines, models, etc., under separate 
indices coordinate with ‘ Pedagogy.’ 

The English boast of being an eminently 
practical people. In this case they have 
not shown it to be true. There is scarcely 
anything less practical than the ‘ Schedules 
of Classification’ and the numerical indices 
employed in them. Equally unpractical is 
the method of citation of sources. In ‘Chem- 
istry’ what is the meaning of ‘ B.,’ ‘ Bl.,’ 
‘Soc.;’ what (under ‘Crystallography ’) is 
‘ZsK.?’ The catalogue ought not to be 
produced for chemists alone; but the power 
to interpret such hieroglyphics is not to be 
expected of other educated people. Alpha- 
betic catalogues of the abbreviations should 
be furnished ; and there should be two of 
them—one, for the use of cataloguers, ar- 
ranged according to the titles of the period- 
icals; another, for those using the catalogue, 
according to the initial letters of the abbre- 
viation. The space that is perhaps saved 
is not worth the cost—the constant trouble 
of looking up references. One may abbre- 
viate, but only so far as is compatible with 
certain recognition of the source intended. 
But this must be given accurately. ‘Mém- 
oires des Sav. Etrang’ is ambiguous. Is 
Paris or is Brussels meant? The cards re- 
lating to the contents of works (‘ secondary 
slips’) must contain abbreviated state- 
ments ; thus ‘Teeth, histology of those of 
Notoryctes, Tomes, etc.,’ is correct. But 
to convert the title into another form is 
not permissible. Thus Beddard’s paper, 
‘Notes on the Anatomy of a Manatee 
(Manatus inunguis), lately living in the 
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Society’s gardens,’ appears on the ‘sec- 
ondary slip,’ under the form ‘Various points 
of anatomy of Manatus inunguis and lati- 
rostris.’ Such an example misleads, result- 
ing in inaccurate citations, and sanctions 
the loose manner in which, unfortunately, 
citations of literature are much too fre- 
quently made. Instead of adopting the 
most direct and natural method, there has 
been an attempt to introduce a certain 
‘Schematismus,’ which is impractical, how- 
ever, because it is not rigidly adhered to. 
But the new ‘Catalogue’ is to be in English, 
in contrast to the plans elaborated by the 
Office international de bibliographie in 
Brussels and by the Congrés international 
de bibliographie held at the same place in 
the year 1895, which the Committee of the 
Royal Society has regarded simply as non- 
existent. This use of English (ignoring 
of the work of others) extends even to the 
specification of the size of the cards (which, 
of course, differs from that of the cards now 
in use) in English inches and lines, not in 
the metric scale, which is more and more ex- 
tensively used even in the scientific circles of 
England (v. Report, p. [15], 22). It isa 
great satisfaction that Professor W. E. 
Hoyle, who has attained high scientific emi- 
nence and possesses experience in biblio- 
graphic and library matters, criticises the 
proceedings of the Royal Society quite as 
harshly as M. Richet (v. his communica- 
tion in Natural Science, Vol. IX., July, 1896, 
p. 43, and the addendum of the editor of 
the periodical, p. 48-52). 

It would be going too far to go into de- 
tails; certain points, however, may be of 
interest. Under the Division L (Zoology) 
35, ‘Taxonomy and Systematic,’ it is ex- 
pressly stated that the book-edition of the 
catalogue is to present a complete system- 
atic record of the literature of the year, 
‘‘ similar to that which is at present carried 
out in the ‘ sytematic’ sections of the Zoolog- 
ical Record.”” Therefore, there are to be 
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added to the cards, with the names of new 
genera and species, statements as to the 
families and orders to which they belong, 
and as to the locality where they are found ; 
valuable information about genera and 
species already known is also to be given. 
Fossil species are to be treated in the same 
way (notwithstanding that there is likewise 
an elaborated system of Paleozoology). 
The Book Catalogue in this respect differs 
from the Card Catalogue. The latter con- 
tains only the General, the Taxonomic and 
the Phylogenetic ; itis to contain the names 
of new families, sub-families and other im- 
portant groups, as well as synonymic re- 
marks. The separation of the two editions 
—one of which is to be issued in card form, 
whereas the other, giving details of the 
new genera and species, is to be employed 
only in the preparation of the book-edition 
—is very artificial and arbitrary. The ar- 
rangement of other divisions of ‘ Zoology’ 
is also extremely unnatural and wanting in 
comprehensiveness. Under L 11, ‘ Physi- 
ology,’ are found in motley array: “ Par- 
thenogenesis, Pedogenesis, Dissogony, Her- 
maphroditism, Function of the Sense Organs, 
Function of Special Structures, e. g., of 
Glands, Environmental Effects, Regenera- 
tion, Change of Function.” This is cited 
as an example of what in Zoology may come 
under the heading ‘Physiology.’ If one 
compares with this‘ N Physiology,’ which re- 
ceives the qualification ‘(animal ),’ the latter 
(animal) is found to contradict the adopted 
classification ; for the whole division is es- 
sentially human or vertebrate physiology, 
with everywhere additions concerning the 
pathological conditions of the organs and 
the effects of drugs, and only a few chapters, 
rather as appendices, on lower animals. 
The existence of an elaborated scheme for 
Physiology by Ch. Richet is passed by 
with the same silence as is the zoological 
scheme worked out by me in the Zoologischer 
Anzeiger. Whether the branches embraced 
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under ‘ Physiology ’—certainly important 
for zoologists too—are to be contained iu 
the Annual Report is not stated. 

But Analytical Reports (Jahresberichte) 
and Bibliography are, as already empha- 
sized, two different things, the combination 
of which is injurious to both. Forty or 
fifty years ago a single person might pos- 
sibly have been able to meet the require- 
ments of both successfully and accurately, 
but that is no longer possible. In the An- 
alytical Report many things must be men- 
tioned of which the Bibliography cannot 
make note. 

The explanations of the other main di- 
visions (in the Report of the Committee) 
nowhere state whether Analytical Reports 
are to be issued for them, or whether Zool- 
ogy alone is thus to be provided for. It 
looks as though there was a desire to make 
use of the existing machinery of the Zoolog- 
ical Record, but not to the advantage of all 
parts of the undertaking. Moreover, for an 
Analytical Report a special system of regis- 
tration would be more or less superfluous, es- 
pecially in the form here selected, inasmuch 
as the systematic arrangement, together 
with the alphabetical, would furnish an ade- 
quate means of orientation. But, neverthe- 
less, there is introduced a scheme of arrange- 
ment going into the minutest details and 
even impossibilities. What sense or purpose 
is there in creating a separate rubric for 
Lower Paleozoic and Upper Paleozoic Mam- 
mals and Birds?’! But how, for example, a 
work ‘On the History of Entomology in 
England’ would be designated and assigned 
a place is not discoverable. Likewise, diffi- 
culties are encountered in attempting to in- 
dex such a paper as ‘ On Fossil Molluses of 
Sicily.’ For the letters which are, unfor- 
tunately, introduced for geographical groups 
give a designation, ‘dh,’ only for ‘Italy, with 

Sicily and Sardinia’ (Corsica is left with 
France), and concerning its possible further 
sub-division nothing is stated. There is no 
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explanation whatever about the significance 
of the position of the separate characters in 
the series constituting an index; ‘35,’ it is 
true, indicates everywhere the General ; 
and yet this is influenced by the the regis- 
tration letters and by its position. ‘ Fossil 
Molluses of England’ are ‘K 35, 42 de.’ 
‘K 35, 02’ is Paleozoology in general. ‘ L 
0235 (just the reverse order) is general 
Zoology, while ‘L 0035’ is used for the 
names of new genera and new groups. That 
a system of notation should allow the possi- 
bility of its being afterwards extended to 
other branches of knowledge has been dis- 
regarded. As it now stands, this is ex- 
cluded; for, since the natural sciences 
already use up as registration symbols the 
letters A to Q, the incorporation of other de- 
partments of knowledge appears to be 
practically impossible. 
Thus it becomes evident how perilous it 
was for the Committee of the Royal Society 
to endeavor to discover a new system anal- 
ogous to, and in imitation of, the Dewey 
decimal system, instead of simply adopting 
that. Certain modifications which, indeed, 
Dewey himself holds to be possible or per- 
missible could have been adopted, if only 
the chief numbers and the main features of 
their employment had been retained. It 
can scarcely be maintained that combina- 
tions of letters are more easily remembered 
than groups of figures. It is a matter of 
habit, and certainly Dewey taxes the mem- 
ory less, since his numbers have mutual 
relations, and especially since certain im- 
portant groups of ideas retain throughout 
the whole system the same designation, and 
because, moreover, the figures follow a fixed 
sequence. It has been objected to the deci- 
mal system that it is too detailed, since 
already twelve-place numbers have been 
reached. This objection is in part well 
founded, in so far as the expanders of the 
system, almost from the beginning of their 
employment of it, have given an index to 
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every possibleidea. It appears to me, there- 
fore, that, e.g., the scheme elaborated by 
Richet for Physiology is not practical. 
There are few writings that could not be 
put with equal propriety in two or more 
places in the system of sciences. Conse- 
quently one ought to establish rules as in 
the framing of statutes, indicate general 
points of view, and not lose oneself in cas- 
uistics. But the going into details is carried 
further in parts of some other systems of 
classification than in Dewey’s. Thus, in the 
Schema des Realkatalogs der Kgl., Uni- 
versitatsbibliothek zu Halle a.S.,’ Eschat- 
ology is designated by Jg VI. g. F. a. to Ig 
VI. g. F. 1, polemics on eschatologic sub- 
jects in the preceding division by Jf IV. 6. 
tla o If IV. 6.1.77. Dewey employs for 
these the indices 236 and 237 with the di- 
visions 236. 1-9 and 237. 1-7. Hartwig 
devotes about 800 alphabetically arranged 
catch-words to Roman Law, 138 to Feudal 
Law and 91 to Commercial Law, Maritime 
Law, etc. Which classification goes the 
further, and which symbol is the easier to 
remember ? 

By placing side by side the method of ar- 
rangement and indexing of the Halle Cata- 
logue, the Dewey system and the recommen- 
dation of the Royal Society in a special case, 
the character of each is recognized. 
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dations of the Royal Society, the indexing of 
the literature of these sciences does, indeed, 
need to be altered in the direction of the 
decimal system. But examples from other 
branches of science were cited above which 
prove not only the applicability, but the 
great usefulness, of the Dewey system. The 
main disadvantage of the Hartwig plan lies 
in this, that the schedules have been elabo- 
rated separately and without regard to one 
another. They have, in part, been drawn 
up by able specialists, and may, indeed, be 
excellent as such, but are not, from the 
library point of view, suitable. The Com- 
mittee of the Royal Society desired to avoid 
all analogy with the Dewey system, and, 
instead of adopting the simple and already 
existing system that had proved its useful- 
ness, the Committe has created a system 
which is impracticable because illogical and 
artificial. 

It is, however, not my purpose to espe- 
cially recommend here the Dewey decimal 
system. The aim of every bibliographic 
system of classification is not so much to 
produce a scientific system carried out to 
the last details as to present a scheme ac- 
cording to which the writings of all periods 
can be arranged in a comprehensive and 
easily recognizable way. The plan must, 
therefore, be kept so flexible that, on the one 
hand, any desired amount of space may be 


HALLE CATALOGUE. DEWEY. | ROYAL Socrery. 
Fauna of Naples Se. II. 2 6. N(eapel) 591. (457) | L 0227, dh(i. e. Italy) 
Paleontology ‘‘ Sa. I. 8. C. N (eapel) 560. (457) | K 35, dh(i. e. Italy) 
Mollusks ‘* Se. IIL 9. Ba. (. .) 594. (457) | L 4227, dh(i. e. Italy) 
564. (457) | K 3542, dh(i. e. I 

(Sa. I. 8. ©. 2) | | i ¢. 

Tertiary 2? 564. (t : 457) | K 7542, dh(i. e. Italy) 
Fishes ‘“‘ ‘* Se. III. 13. C. (?) 597. (457) | L 1427, dh(i. e. Italy) 
Fossil “ ‘ Sa. IV. 3.B.i. 8 (?) 567. (457) | K 35, 14, dh(i. e. Italy) 


It is the opinion of many that the Dewey 
system is best adapted to the Natural Scien- 
ces. According to the preceding examples 
from the Halle Catalogue and the recommen- 


easily had for every new branch of a science 
that may arise, and that, on the other, it 
can be adopted without difficulty to every 
requirement of the scientific worker who 
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needs a convenient survey of the literature 
in question, as well as to the peculiarities 
of libraries, whether large or small, public 
or private. There is no doubt that, sooner 
or later, some system like Dewey’s must be 
adopted ; in the interest of unity it is to 
be desired and hoped that it will be Dewey’s 
system itself. That the Committee of the 
Royal Society has come to an analogous 
system is significant. What was said 
against Dewey’s system by some persons at 
the London Conference in July, 1896, can 
only be regarded as having resulted from 
a misconception of it. It was said, e. g., 
that it would be difficult with the decimal 
system to introduce new discoveries in 
Physics ; but I should like to ask with what 
other system this would be easier without 
alteration of the scheme itself? No part of 
science is tied down by it, is rigidly 
hemmed in, firmly restricted by it [certainly 
not more firmly than by other systems, in 
which there is in certain sciences such an 
unlimited extension of sub-divisions (com- 
pare Roman Law, Dogmatics, etc., of the 
Halle Catalogue)]. On the contrary, the 
decimal system is the most elastic and 
adaptable that can be imagined, since it 
everywhere presents the possibility of mak- 
ing additions and extensions; it even lends 
itself, under certain conditions, to the in- 
troduction of modifications to suit the needs 
of the individual investigator or of special 
libraries. The system of the Committee of 
the Royal Society,on the contrary, is the 
most rigid and inelastic of all. Let one at- 
tempt to make an intercalation into Zoology, 
for example! Everything is, indeed, tied 
down, but notin the desirable sense that 
the same thing always bears the same num- 
ber. Further, it has been said, that it is a 
very weak side of the decimal system that 
numbers 1, 2, etc., have to serve at the 
same time for a general system of science 
and as the tokens of the separate books. 
But this is not the case. Nowhere has 
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this been said, either by Dewey himself or 
by any of his followers. The separate 
numbers can, and are intended to, give 
nothing further than the rubrics into which 
the separate writings are to be grouped, 
exactly as do the combinations of letters 
and figures in the Halle Catalogue. Hand- 
books of Zoology are 590.2 according to 
Dewey, Sc. II. 1, according to Hartwig ; 
but the arrangement and designation of the 
numerous works belonging in this category 
must, of course, be carried out, according to 
some other fixed method conformable to 
the custom prevailing in each individual 
library, just as in the case of monographs, 
etc., it is left to each library and to each 
private person to arrange the writings bear- 
ing the same indices according to pleasure. 
For a general bibliography, in book form or 
in cards (slips), this question does not arise 
at all, since in these cases each user and 
each library is at liberty to arrange the 
cards according to preference. 

The procedure of the Committee of the 
Royal Society as regards the introduction 
of the system of classification and indexing 
drawn up by them leaves a singular impres- 
sion. After the question of classification 
had been designated in the words used by 
Professor Armstrong at the opening of the 
Congress in July, 1896, as a burning one, 
and after the agreement of the aims of the 
Royal Society with those of the Congrés 
international de bibliographie in Brussels 
(1895) had been mentioned, it would have 
been of the greatest value to all who are in- 
terested in the further development of this 
international undertaking if the Committee 
had stated, even in the briefest manner, 
what position their undertaking (in imita- 
tion of that of Brussels) was intended to 
assume toward this model, which pursued 
absolutely the same object and was already 
in active operation. For, aithough the 
Royal Society limits itself to the Natural 
Sciences, the idea, the plan is identical in 
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both. Moreover, after the Dewey system 
had been thoroughly discussed in the de- 
liberations concerning ‘ Resolution 17’— 
although this resulted in the cancellation of 
the words relating to this system and in the 
adoption of a wording which designates as 
unacceptable all recently recommended 
systems of classification and transfers the 
elaboration ot a new system to the Com- 
mittee of Organization—it would have been 
appropriate for the Committee, inasmuch 
as it was pledged to give a ‘ Report’ on the 
work entrusted to it, to have explained how 
it came to construct a system essentially in 
imitation of Dewey’s, and differing from 
this only by its unsuitableness and incon- 
sistency. There should also have been 
given an explanation to serve in using it. 
Finally, it might reasonably have been ex- 
pected that the Committee of the Royal 
Society would have had knowledge of the 
existence of a Committee of the British As- 
sociation, which, appointed for zoological 
bibliography, might perhaps have had in- 
fluence upon the determinations of the 
Royal Society’s Committee of Zoology, in 
view of the exceptional position which this 
Committee assumes. Instead of this, the 
paper called ‘Report of the Committee, 
etc.,’ gives the incomplete sketch of a system 
of classification and indexing devised by the 
Committee, which completely ignores all 
similar previous labors and all that had 
been formerly accomplished in the direction 
of this great undertaking, all of which, 
taken in connection with the report of the 
Conference of July, 1896, seems almost a 
betrayal of trust. 

The particulars of the organization of the 
whole machinery cannot be gone into here. 
However, it is necessary to give warning on 
two points—against the far too great cen- 
tralization, by which ali titles are to be sent 
to the Central Bureau in London, where 
they are to be revised by suitable experts; 
and against too great confidence in the ‘Re- 
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gional Bureaux.’ In regard to the first 
point, should a certain uniformity of ex- 
ecution appear to be secured, nevertheless 
it must be pointed out that it is quite incon- 
ceivable how the ‘ expert,’ without having 
the works themselves before him, could 
make use of the subject cards and cross- 
reference cards (compare the examples cited 
above). So far as regards the activity of 
the Regional Bureaux, I will call attention 
to only one fact. In the year 1895 the 
Société Zoologique de France formed an 
organization elaborated according to a 
definite plan for the purpose of securing the 
most complete collection of the zoological 
bibliography of France possible, with com- 
mittees and sub-committees, all represented 
by experts and men zealous in the cause. 
And what has this organization accom- 
plished? Nexttonothing! The chief part 
of the labor will in the present case also be 
left to that individual industry which, with- 
out continually meditating on ‘ Organiza- 
tion,’ accomplishes the real work. 

The subscription to all departments 
amounts to £66 ($330.00); that of the 
separate sciences from £4 5s. Od. to £8 
5s. Od. ($21.25 to $41.25). Zoology belongs 
to the most voluminous, and will, therefore, 
demand the last-named price. These calcu- 
lations are, of course, only preliminary, and, 
so far as regards Zoology, for example, rest 
on total absence of knowledge of the sub- 
ject. ‘ Experts’ have estimated the num- 
ber of zoological articles (including the 
whole of Anatomy !) at 5,000. I have cat- 
alogued yearly during the last three years, 
without Anatomy and with omissions unfor- 
tunately not wholly avoidable, about 8,000 
zoological titles. If one reckons for Anat- 
omy only half as many additional titles, 
these two branches furnish nearly one-third 
of the 40,000 estimated as the yearly num- 
ber for all thésciences. If this is compared 
with the scheme of classification in Zoology, 
Paleontology, Physiology, etc., there is in- 
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contestable evidence that it was the inten- 
tion to produce in this something which, 
with sovereign disdain for all that now ex- 
ists, was to flow forth from the Royal So- 
ciety’s well of wisdom. But the Royal 
Society has not thereby erected a monumen- 
tum aere perennius, for if the plan should 
actually be carried out—from which sad 
result may the good fates spare science—it 
is unquestionable that in a very short time 
the whole scheme, together with numbers 
and everything else, will have to be changed. 
However thankfully the news might be re- 
ceived that a body like the Royal Society 
—to whose esteemed position in the scien- 
tific world so general a participation in this 
plan is to be attributed—finds itself im- 
pelled to continue the plan of a biblio- 
graphic repertory conceived by the ‘ Office 
international bibliographique de Bruxelles,’ 
still the question must be raised: Does 
the uncertain and precarious condition of 
this undertaking, calculated entirely upon 
English conditions, warrant the granting of 
the great cost of its cumbersome organiza- 
tion from the public means ? 
J. Victor Carts. 
LEIPZIG, UNIVERSITY. 


SOME COMMON SOURCES OF ERROR IN RE- 
CENT WORK ON COCCID. 

No group of insects has excited more in- 
terest nor attracted more new students 
perhaps in the last few years than the 
seale insects, or Coccide. Entomological 
magazines, and, in fact, journals of all sorts 
and descriptions, and in the most unex- 
pected and unusual quarters, have been 
heavily charged with literature of new spe- 
cies, sub-species, etc. The great number of 
such new species has struck the attention 
even of non-workers in this group, and par- 
ticularly has the designation of an astonish- 
ing percentage of sub-species, physiological 
species, varieties, etc., been calculated to 
arouse the gravest suspicion as to the re- 
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liability of the work done and the validity 
of the forms characterized, especially when 
the characters on which the new species, 
sub-species, etc., are based are at all care- 
fully investigated. That with all the en- 
thusiasm manifested in working up new 
material and describing new forms many 
good species are found and characterized 
cannot be doubted, and it is, therefore, the 
more to be regretted that the authors re- 
sponsible for much good work have been 
led by a surplus of zeal to be guilty also of 
much that must be a positive detriment to 
the knowledge of this group of insects. For 
the benefit of future students, and with the 
intention merely to bring about, if possible, 
a much needed reform in the interest of the 
scientific value of the work done, it may 
not be out of place to call attention to some 
of the common sources of error and ques- 
tionable work. The criticisms to follow 
apply more particularly to the scale insects 
belonging to the Diaspinz, with which the — 
writer is most familiar, and especially to 

the genus Aspidiotus in its old and broader 

sense. 

In the first place, it does not seem to 
have been sufficiently impressed on most 
writers that the scale covering, though an 
important adjunct of the insect, is not the 
insect itself, and still less the extraneous 
matter, such as sooty mold, epidermis of 
bark or leaf, etc., with which the scale may 
be covered. Many ofthe Diaspinze—in fact, 
almost any of them—at times may assume a 
slight or marked so-called ‘ mining’ habit. 
In other words, the female insect in revolv- 
ing from side to side in the formation of 
the covering scale, and in making additions 
to it, is very apt, with her flat chitinous 
lobes, to cut under the superficial and more 
or less loosened layers of the bark, with its 
covering of mold or other extraneous mat- 
ter, and this loosened material slides up. 
over the scale and adheres closely to it, 
much modifying and changing its color and 
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appearance. This mining habit varies, of 
course, with the plant, being less on per- 
fectly smooth bark, and much more promi- 
nent on bark that is rough or fibrous, or on 
older wood. The same mining habit is ex- 
hibited in scales occurring on leaves where 
the epidermal growth or any sooty mold, 
or other foreign matter, is lifted and covers 
the scale in the same way. Several species 
or sub-species of scale insects have been 
established on accidental variations of this 
character, as, for example, Chionaspis fur- 
furus, var. fulvus King. Examples of the 
type of this species sent to the Department 
of Agriculture exhibit many scales which 
show none of the epidermal coverings, while 
others, owing to the character of the adja- 
cent bark, are covered more or less com- 
pletely by the outer layer of the bark of the 
plant. On this basis any scale insect al- 
most may be split up into two or three 
species or varieties. The careful study of 
the scale in its relation to its situation on 
bark or leaf made by the writer has shown 
that the majority of the species in the 
Diaspine occasionally or frequently present 
epidermal or extraneous coverings. 

The scale varies also in shape as influ- 
enced by the nature of its surrounding con- 
ditions. The exuviz is often shifted, or ap- 
parently so, by obstructions, such as veins 
or inequalities of the surface or the prox- 
imity of other scale insects. A convex scale 
becomes flattened when the insect occurs 
beneath the sheaths of the leaves, as on 
palms or bananas. 

Color also varies very notably, being in- 
fluenced undoubtedly by climatic condi- 
tions, dryness or humidity, the presence of 
mold or other fungi. The food of the in- 
sect on different plants undoubtedly also 
affects the character of the excrements. 
The effect of weather and age in bleaching 
or otherwise changing the appearance of 
the scale is often notable. The character- 
istic appearance of the scale varies im- 
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mensely in proportion as it has free room 
for growth or is crowded or massed to- 
gether densely on the bark or leaves. The 
San José scale, growing in scattered numbers 
here and there on the terminal twigs, bears 
no resemblance whatever to the crowded 
masses on old, badly infested wood. The 
same is true of almost any other scale insect. 

The covering scale, therefore, cannot be 
taken as a criterion of very great value in 
the separation of species, and by itself is 
almost without value. The specific char- 
acters must be found in the insect itself, 
the scale covering furnishing indications 
only of arough sort. The describer of new 
species who fails to notice the importance 
of these sources of error, and sees a species, 
a sub-species, a physiological species or a 
variety, in every such accidental difference, 
greatly retards rather than advances the 
knowledge of this group of insects. It 
would be just as legitimate to describe as a 
new species an insect found on the under 
side of a leaf, as opposed to an insect found 
on the upper side, as to designate as new a 
species because a little extraneous matter 
is adhering to its scale covering, or to 
describe men as distinct species -because 
they wear different colored coats. 

When the insect itself comes to be ex- 
amined, other sources of error present 
themselves. For example, the question of 
the maturity or adultness of the specimens 
under study arises, and also the problem of 
individual variation. In the determination 
of material it is, as a rule, absolutely neces- 
sary to have the adult female insect. In 
the Diaspinz, for example, the full grown 
second stage of the female is often nearly 
as large as the third or last stage, if not 
larger in some instances, and yet the dif- 
ference in the structural characters of the 
two stages is very great. As an example 
of a description of a new species from a 
failure to recognize the maturity of the 
specimens, Cockerell’s so-called variety 


/ 
y 
4 
¢ 
& 
/ 


JUNE 16, 1899.] 


lateralis of Newstead’s diffinis may be cited, 
lateralis merely representing the immature 
stage of Comstock’s cydonie. 

In the matter of individual variation 
this is just as notable in scale insects as in 
man or other animals. The two halves of 
the anal plate of a female Diaspine are 
never exactly alike, and often vary within 
quite wide limits. In different individuals 
from the same colony such variations are 
still greater. Fortunately, however, the 
characters of real value in this group of in- 
sects are much more constant than one who 
had not studied the subject would suppose, 
even in the case of material representing 
the same species from widely separated quar- 
ters of the world, and on totally dissimilar 
food plants. In the Diaspine, perhaps 
more markedly than in most other groups of 
insect, the specific characters are sharply 
and satisfactorily defined, and, hence, the 
less excuse for the cumbering and befogging 
of the literature which has resulted from 
careless, hasty and thoughtless work. 

Minute differences in the pores or glands 
and appendages, or in the lengths of the 
joints of antennz or legs, are usually indi- 
vidual and would often make two species 
of the same specimen if the latter were cut 
in half in the line of the main axis of the 
body. To return to an illustration already 
employed, one might as well describe men 
as distinct because they have Roman or 
Greek noses or short or long chins. 

In other groups than the Diaspine I 
cannot speak from careful personal study, 
but I have the gravest doubts of the value 
of descriptions based on slight variation in 
the lengths of the joints of legs and anten- 
nz, all of which must be subject, within 
specific limits, to variation with the age of 
the specimens and with its condition as to 
abundance or scarcity of nourishment. In 


this connection I. cannot do better than 
quote the views expressed relative to the 
group Lecanine, by Mr. Theo. Pergande, 
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in a recent letter to a correspondent, views 
in which I heartily concur. He says: 

“ With regard to the difference in length 
of one or the other of the antennal joints, 
* * %* * * JT will say that it is simply 
individual variation; even in the same 
specimens the comparative length of 
either of the joints of both antenne 
varies frequently, more or less. There is 
generally, also, a more or less perceptible 
variation in size, color and shape, in the 
same species, dependent in a measure on 
the food plant on which it may have estab- 
lished itself, and also on the locality. Old 
specimens, which have attained their full 
growth and have died a natural death, are 
generally darker, if prepared for the micro- 
scope, than younger individuals of the same 
stage, and with all the pores of the derm 
much more distinct. As to the shape of 
the individual scales and their sculpturing 
I find in our material of typical specimens 
of Lec. armeniacum the same variations as 
those mentioned * * * * * To con- 
sider every slight variation of specific value 
would lead to endless species which nobody 
would be able to recognize, and which 
would cause endless trouble in the study of 
this most difficult group of scale insects.”’ 

The writer trusts that the foregoing criti- 
cisms will be taken in the kindest spirit, as 
they are intended, and he does not wish it 
to be thought, for an instant, that he fails to 
recognize the learning and enthusiasm 
shown by the prominent workers in the 
Coccidz, by no means all of whom have 
been equally guilty, and whose work in the 
main has been most excellent, and com- 
mands the heartiest approval, but, having 
experienced the great difficulty and labor 
necessary to discover and correct errors 
arising from the conditions criticised, the 
need of calling attention to them seems 
©. L. Marcarr. 


DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D. C. 


838 SCIENCE. 


THE ROYAL INSTITUTION. 

Tue celebration of the Centenary of the 
Royal Institution, London, which took 
place last week, is an event of interest and 
importance to scientific men, emphasized to 
us, perhaps, by the fact that the founder of 
the Institution was an American. Itisa 
somewhat curious fact that the Smithsonian 
Institution should have been founded by an 
Englishman and the Royal Institution by 
an American. There has not been time for 
an account of the exercises in connection 
with the celebration to reach us, but ac- 
cording to the program they were to include 
a lecture by Lord Rayleigh on the physical 
work of the Institution during its hundred 
years’ existence and a lecture by Professor 
Dewar on its chemical work. The attend- 
ance of a large number of foreign delegates 
had been assured. In the meanwhile we 
take from the London Times the following 
facts regarding the history and scope of the 
Institution. 

It was founded by Sir Benjamin Thomp- 
son, or, as he preferred to call himself, 
Count Rumford in the Holy Roman Em- 
pire, and was an offshoot or extension of a 
Society for Bettering the Condition and In- 
creasing the Comforts of the Poor, formed 
in 1796, according to the proposals of that 
somewhat eccentric genius. His ideas on 
the matter were formally submitted to a 
select committee of that Society, which re- 
ported in their favor on February 1, 1799. 
The next step was to circulate a definite 
outline of the scheme among people who 
were thought likely to subscribe to the 
undertaking, and so successful was their 
appeal to the public that 58 of the ‘ most 
respectable names’ were obtained in a few 
weeks. On March 7th these original sub- 
scribers of 50 guineas each met at the house 
of Sir Joseph Banks, then President of the 
Royal Society, and elected a committee of 
managers, who were desired to take pre- 
paratory measures for opening the Institu- 
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tion, and in particular to solicit the King 
for the grant of a royal charter, which was 
obtained early the next year. Less than 
two months later the purchase was ordered 
of Mr. Mellish’s house in Albemarle Street, 
and on June 5th the managers held their 
first meeting on the premises, which have 
ever since remained the home of the Royal 
Institution. 

This, as may easily be inferred from the 
circumstances of its origin, was in the con- 
ception of Rumford a very different style of 
place from what it subsequently became. 
It was, in fact, nothing but a glorified me- 
chanics’ institute, its objects being, as de- 
fined in his proposals, the speedy ana gen- 
eral diffusion of the knowledge of all 
new and useful improvements, and teach- 
ing the application of scientific discoveries 
to the improvement of arts and manu- 
factures and to the increase of domestic 
comfort and convenience. The first was to 
be attained by the public exhibition, pref- 
erably in actual operation, of useful inven- 
tions applicable to the common purposes of 
life. A perusal of the detailed measures 
by which this end was to be achieved al- 
most makes the reader suspect that in the 
Count’s view salvation was to come by 
cooking. His list of the things to be shown 
in the repositories, indeed, includes models 
of ‘that most curious and most useful ma- 
chine, the steam engine,’ of ventilators, 
lime-kilns, spinning wheels and looms, agri- 
cultural implements, bridges of various con- 
struction, etc., but the place of honor is 
given to stoves of all sorts and to the ‘ most 
perfect models of the full size’ of kitchens 
and utensils suitable for a cottage, a farm- 
house and the family of a gentleman of 
fortune, respectively. The Institution, too, 
had not been in existence for a year when 
a good cook was engaged for the “ improve- 
ment of culinary advancement, one object 
and not the least important for the Royal 
Institution,” while another of Rumford’s 
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pet projects was the establishment of a 
dining-room in the house where experi- 
mental dinners could be ordered, to test the 
merit of any new method of cooking or any 
new dish that may be proposed. To at- 
tain the second of the primary objects of 
the Institution, Rumford proposed to fit up 
a lecture room for philosophical lectures and 
experiments and to provide a complete 
laboratory and philosophical apparatus for 
making chemical and other experiments. 
Only men of the first eminence in science 
were to be invited to “ officiate in the most 
important and distinguished situation of 
lecturers,’ and, to judge from the prospec- 
tus, they were to confine themselves to 
the most severely practical applications of 
science. 

For the first two or three years Rumford 
devoted all his energy to the realization of 
his ideas, and it is evident enough that dur- 
ing that time he was the ruling spirit of the 
Institution. The first part of his scheme to 
be brought into operation was the course of 
philosophical lectures. These were begun 
in March, 1800, Dr. Garnett being the first 
professor. For a time a temporary lecture- 
room was used, but it was not long before 
the theatre, built from the designs of Web- 
ster, was brought into occupation. This 
room, which is singularly successful in its 
acoustic properties, remains substantially 
unaltered at the present day, the chief 
structural changes being the abolition of a 
stone staircase that led directly from the 
upper gallery to the street, and the improved 
exit, which was finished only % month or 
two ago. The only other important event 
in the first year of the Institution’s exist- 
ence was the appointment of 14 committees 
for the purpose of specific scientific investi- 
gations ; but that the managers had not the 
least idea of promoting what we should 
now call original research in pure science is 
obvious from the subjects into which they 
were to inquire. Rumford’s hand is plainly 
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discernible in the list, which includes bread, 
soup, cottages, stoves, household furniture, 
food for cattle, mortar and cement, fireballs 
and combustible cakes, etc. In the next 
two years still greater progress was made. 
The chemical laboratory was brought into 
use, and a director, operator and assistant 
were appointed ; the workshops, in which 
models of new and useful inventions were 
to be constructed and sold at reasonable 
prices to subscribers and professors, were 
finished and provided with the best tools 
obtainable ; a number of skilled mechanics 
were engaged, and arrangements were made 
for the reception of ingenious and well- 
behaved young men, who were to be 
boarded in the house, working in the work- 
shops by day and in the evening attending 
classes in drawing, practical geometry and 
mathematics, under the direction of the 
clerk of the works (Mr. Webster). 

But in 1802 a change began to make it- 
self felt. Doubtless the circumstances that 
personal reasons caused Rumford to leave 
England and relinquish the superintend- 
ence of the Institution was not without 
influence, but the main factor was want of 
money. Rumford was perhaps justified in 
writing early in 1801 that the Institution 
was ‘not only the fashion, but the rage’; 
but in 1802 the case was certainly different. 
In 1799 the income was £6,379 and in 1800 
£11,047, but in 1801 it fell to £3,474 and in 
1802 to £2,999, while at the same time the 
expenses were increasing. In short, the 
state of affairs became so bad that the idea 
was seriously discussed of closing the place 
and selling off its property to pay its debts. 
Luckily, however, it was saved, and the 
management passed into the hands of men 
stigmatized by Sir Joseph Banks as ‘ the 
enemy ’ and ‘ the profane,’ which was, per- 
haps, his way of saying that they possessed 
some businesslike instincts. Quietly drop- 
ping the kitchens, the models, the work- 
shops and the school for mechanics, in 
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which Rumford’s interest had centered, 
they determined to carry on the scientific 
establishment and to get money for so doing 
by giving ‘ fashion to science.’ This policy 
may not have been magnificent, but it was 
successful, and has resulted in securing to 
the Royal Institution a place in the history 
of scientific progress which all the patent 
stoves and roasters in the world would 
never have assured. Nor, after all, was 
there anything very dreadful about it. 
The private patron of science or art is not 
despised because his liberality has afforded 
some struggling genius the opportunity of 
using his talents ; why, then, should an in- 
stitution have been abused because it set 
itself to organize the public into a sort of 
collective patron ? 

The domestic record of the Royal Insti- 
tution from the time when, in Davy’s 
words, it definitely took the ‘‘form of a 
body for promoting experimental science 
and for diffusing every species of philo- 
sophical knowledge ” contains few events of 
surpassing interest. Financial crises have 
been not infrequent, and sometimes acute, 
but have never proved fatal. Increased 
prosperity was hoped for as a result of the 
modification of its constitution by Act of 
Parliament in 1810, but its first endowment, 
some 23 years later, was none the less wel- 
come. This consisted of a sum of £10,000 
from John Fuller, and rumor says that it 
was a token of gratitude because the lec- 
ture theatre of the Institution was the only 
place where he could overcome the insom- 
nia from which he habitually suffered. 
With two-thirds of the money professor- 
ships of chemistry and physiology were to 
be endowed, while the remaining portion 
went to form an accumulating fund, the in- 
terest on which, when the capital amounted 
to £10,000, was to be applied to the general 
purposes of the Institution. Since then it 
has received many legacies and donations. 
Money left by Mr. Alfred Davis in 1870 
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enabled the chemical laboratory to be re- 
built in accordance with modern require- 
ments; in 1892 Mr. T. G. Hodgkins, of 
Setauket, Long Island, gave $100,000 for 
the ‘investigation of the relations and co- 
relations existing between man and his 
Creator’; and in 1896 Dr. Ludwig Mond 
founded and endowed the Davy-Faraday 
Research Laboratory, which is contiguous to 
the Royal Institution and under the super- 
intendence of its managers. This is spe- 
cially interesting as being in great meas- 
ure the realization of a scheme which the 
Institution all but adopted more than half 
a century before. In 1843 a proposal was 
made to establish on its premises a school 
of chemistry, not only to give instruction to 
students, but to provide a place where orig- 
inal research could be carried on by skilled 
workers. The scheme met with cordial ap- 
proval from Faraday and the managers of 
the Institution, and they only abandoned 
it because they were reluctantly driven to 
the conclusion that the accommodation was 
not sufficient to carry it out properly. Since 
that time schools of chemistry have been 
started in abundance, but no place designed 
exclusively for the prosecution of independ- 
ent research existed in England until Dr. 
Mond’s liberality provided this laboratory, 
which is open to qualified workers without 
distinction of sex or nationality. 

The real history of the Royal Institution 
is the history of the discoveries made by 
the distinguished men who have worked in 
its laboratories, and to write that in full, at 
least for the early part of this century, 
would be little less than writing the history 
of scientific progress in England. The 
Institution had the good fortune to secure 
among its first professors three of the great- 
est natural philosophers this century has 
known. The first, Thomas Young, was a 
man of the most remarkable and varied at- 
tainments, but, perhaps, his best title to 
fame is that he was one of the prime found- 
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ers of the wave theory of light, which plays 
so important a part in modern physics. It 
was left to later generations to appreciate 
his merits in this respect and to discover 
that he had anticipated many points for 
which Fresnel was given the credit. Sir 
Humphry Davy’s tenure of the professor- 
ship was nearly coextensive with his scien- 
tific life. Engaged in 1801, he immediately 
proved himself not only a lecturer of sin- 
gular charm, but a most skilful and prolific 
investigator. His most far-reaching re- 
searches were probably those on the chem- 
ical agencies of electricity, for it was in the 
course of them that he decomposed the 
alkalies by a strong electrical current, thus 
not only discovering the metals sodium and 
potassium, but laying the foundations of 
electrolytical chemistry, a science whose 
industrial applications are now becoming 
more numerous and important every day. 
In addition, he made many researches in 
pure chemistry, and his work in the phil- 
osophy of flame led to the famous invention 
of the miner’s safety lamp. The third of 
this triumvirate, Michael Faraday, entered 
the service of the Institution as assistant in 
the laboratory and rose to be its chief orna- 
ment and support. His scientific output 
during the 50 years in which he labored is 
quite unequalled for range and quality, in- 
cluding, as it does, researches in alloys, new 
organic compounds, optical glass, the lique- 
faction of gases, regelation, the action of 
metals on light, magnetism and diamag- 
netism, the magnetization of light, and the 
induction of electrical currents. The place 
of honor must undoubtedly be assigned to 
his work in the last department, not only 
because of its enormous theoretical sig- 
nificance, but also on account of the prac- 
tical results of which it has been the start- 
ing point ; it forms the foundation of the 
huge and increasing fabric of modern elec- 
trical engineering. 

Another distinguished name in the annals 
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of the Royal Institution is that of John 
Tyndall, who for 34 years maintained the 
traditions of the place as a brilliant lecturer 
and experimentalist. His researches were 
numerous and varied, the main ones rela- 
ting to heat, to sound and to the behavior of 
small particles, such as compose dust, 
whether of living or dead matter. Of the 
first the difficult investigation of the ab- 
sorption by gaseous bodies of invisible radia- 
tion is the most important, but his book 
on ‘ Heat considered as a Mode of Motion ’ 
is a classic which shows to advantage his 
splendid power of popular scientific exposi- 
tion. Insound some of his most interesting 
work, that on the laws governing the audi- 
bility of foghorns and other signals in thick 
weather, was done as scientific adviser to 
the Trinity Board, a position in which he 
succeeded his friend and colleague Faraday, 
while his inquiries on atmospheric dust 
yielded results of great value alike to the 
physicist and the biologist. Tyndall was 
succeeded, both at the Royal Institution and 
the Trinity House, by Lord Rayleigh, who 
is universally recognized as one of the ablest 
mathematical physicists now living. Doubt- 
less he is best known popularly in connec- 
tion with the discovery of argon, but, in fact, 
his scientific reputation rests upon investi- 
gations of the most abstruse and difficult 
kind and upon practical achievements, 
among which the isolation of a new gas 
takes a secondary place. Of the men who 
followed Faraday in the chair of chemistry 
all are still at work. The first, Sir Edward 
Franklin, perhaps, in strictness should not 
be called a successor of Faraday, since he 
never held the Fullerian professorship, 
which was bestowed on Faraday for life, 
but he was appointed professor of chemistry 
when the latter’s failing health obliged him 
to give up lecturing, and in the laboratory 
of the Royal Institution he carried out some 
of those researches on organo-metallic com- 
pounds which stamped him as one of the 
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most remarkable experimentalists of the 
time. The next two Fullerian professors 
were Dr. Odling and Dr. Gladstone, and 
the fourth was Professor Dewar, the present 
occupier of the chair, who was appointed 
in 1877. Continuing the work initiated by 
Faraday on the liquefaction of gases, he has 
succeeded in proving by experiment that, as 
indicated by theory, there is no such thing 
as a ‘permanent gas ;’ for, since his recent 
liquefaction of fluorine, helium and hydro- 
gen, no known gas remains that has not 
been reduced to the liquid state. His 
work has opened up an entirely fresh field 
of physical research, and, rich as the first 
results have been so far, they are in all 
probability only small in comparison with 
those which will be obtained by further in- 
vestigation of the properties of matter near 
the zero of absolute temperature. 

The Institution has undoubtedly been 
fortunate in the professors who have worked 
in its laboratories. But even genius can- 
not do much without opportunity, and, 
therefore, some of the credit is deserved by 
the long succession of officers and members 
of the Committee of Managers, who have 
for a hundred years looked after its business 
affairs and guided it safely through many 
vicissitudes, not only without fee or emolu- 
ment, but at the expense of much time and 
not infrequently of much money. In this 
connection it is interesting to note that the 
presidency almost seems to have become an 
hereditary appanage of the Dukes of North- 
umberland, for, with the exception of the 
years between 1865 and 1873, when it was 
held by Sir Henry Holland, it has been in 
their hands continuously since 1842. Men- 
tion, too, must be made of what the mem- 
bers themselves have done. Over and 
above their regular subscriptions, they, with 
their friends, have contributed since 1863 
something like £13,000 to the fund for the 
promotion of experimental research, and it 
is safe to say that had it not been for this 
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fund English science in general would have 
been the poorer, and the Royal institution 
in particular would not possess the inter- 
national reputation it bears to-day—a repu- 
tation won, be it remembered, in the good 
old English way, without state subvention 
or government aid. Modern scientific re- 
search daily becomes more costly, because 
apparatus grows in delicacy and compli- 
cation, on the one hand, and in size and 
weight, on the other, and thus there arises 
a proportionate increase in the need for 
individual generosity. The fact that such 
pecuniary aid has been forthcoming in the 
last century warrants the expectation that 
the stream of benefactors to the Royal 
Institution will not fail in the next, and 
that they will enable it to point to as proud 
a record on its second centenary as it now 
does on its first. 


SCIENTIFIC BOOKS. 

The Elements of Practical Astronomy. By W. 
W. CAMPBELL. New York, The Macmillan 
Company. 1899. Second Edition, Revised 
and Enlarged. Pp. xii + 264. Price, $2. 
This second edition of a work favorably 

known to American astronomers who are 

charged with the duty of instruction appears 
in bulkier form and better mechanical execu- 
tion than its predecessor, but with its general 
character not very greatly altered. Its merits 
and defects are to be estimated from the stand- 
point assumed by the author, who assures us 
that ‘‘My experience in presenting the ele- 
ments of practical astronomy to rather large 
classes of students in the University of Michi- 
gan led me to the conclusion that the extensive 
treatises on the subject could not be used satis- 
factorily, except in special cases.’’ In this 
opinion we heartily concur and, absolving the 
author from obligation to deal with the more 
specialized and recondite parts of his subject, 
we find his self-imposed task properly expressed 
in the words ‘‘It is intended that this book 
shall contain the elements of practical as- 
tronomy with numerous applications to the 
problems first requiring solution.’’ For this 
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purpose one may properly enough select the 
conventional material and methods found in 
such authoritative treatises as those of Chau- 
venet and Bruennow, and for the most part this 
has been done in the present work with great 
fidelity, although the author has found room for 
some few ameliorations of astronomical practice. 
The material selected for presentation is that 
leading up to the determination of time, lati- 
tude and azimuth with portable instruments, 
together with a brief treatment of the meridian 
circle and equatorial telescope and a welcome 
chapter, not usually found in such works, upon 
the surveyor’s transit. This really efficient in- 
strument has been strangely neglected by 
astronomers, and its astronomical capabilities 
find scant appreciation even in the present work, 
whose author, doubtless through a slip of the 
pen, appears to consider the accuracy attain- 
able with it to depend upon the least count of 
the verniers. A further most welcome innova- 
tion, which the author has not seen fit to make 
here, but which we bespeak for a future edition, 
would have been the introduction of an ele- 
mentary treatment of the spectroscope consid- 
ered as an adjunct to the equatorial telescope. 

As a whole the work may be cordially com- 
mended, but its general excellence is marred 
here and there by sins both of omission and 
commission. Opinions may differ as to the 
author’s wisdom in appending to the text a bald 
exhibit of the principal formule of the 
method of least squares, with no pretense at 
their derivation and with but little explanation 
of their use, but surely ‘the best modern prac- 
tice of observing’ does not justify the giving 
up of four per cent. of the entire treatise to 
such antiquated matter as lunar distances and 
the ring micrometer, nor does the scope of a 
beginner’s book seem to call for giving up 
another four per cent. to diurnal parallax as 
affected by the earth’s compression, although 
precedent for such treatment may be found in 
the standard works. 

The author’s methods of observation and 
computation are for the most part those of 
Chauvenet, an excellent model for half a cen- 
tury ago, but one which now admits of improve- 
ment in respect of formulz to be employed for 
the reduction of observations. The general in- 
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troduction of addition and subtraction loga- 
rithms into all the better logarithmic tables in 
common use has removed that supposed neces- 
sity for ‘adapting formule to logarithmic com- 
putation ’ under which the older writers labored, 
and in many cases permits their formule, and 
those of Professor Campbell, to be considerably 
simplified. An instance in point may be found 
at p. 107, where the author derives the hour 
angle of a star from its measured altitude 
through the formula for tan } ¢ and is obliged 
to write down seventeen numbers for this pur- 
pose. The same result may be derived through 
cos ¢ and the addition and subtraction loga- 
rithms with thirteen numbers, and the latter re- 
sult is in no wise inferior to the former in re- 
spect of the unavoidable errors in logarithmic 
computation. In this particular case the two 
methods, when applied with five-figure loga- 
rithms, give results which differ by only one sec- 
ond of arc, after correction of two errors in the 
the author’s computation which make his 
printed hour angle 74’’ wrong. 

A similar case occurs at page 199, where the 
author introduces the parallactic angle into the 
formulz for determining the azimuth of a cir- 
cumpolar star when its declination, hour angle 
and the latitude are given. In the example 
given to illustrate these formule and solved at 
p. 201 with six-figure logarithms the author 
writes down nineteen numbers in order to pass 
from tto A, where the ordinary formula which 
furnishes tan A directly in terms of the data 
permits the transformation to be made with 
eleven numbers. In respect of precision the 
short method has an even greater advantage, 
and when applied with five place tables will 
in general give results as precise as can be ob- 
tained with six place tables by the method of 
the text. 

Throughout his entire work the author ap- 
pears to have ignored the advantage offered by 
addition and subtraction logarithms, with re- 
sults distinctly unfavorable to his formule. 
Another example of correct and conventional 
but cumbrous methods of reduction may be 
found in connection with the readings of a 
spirit level, p. 80. By the use of diagonal 
differences the result may here be found and 
checked without writing down a single figure. 
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The rather tedious treatment of the transit 
instrument in 45 pages contains no reference 
to two innovations, the most important since 
the invention of the chronograph, which have 
been successfully introduced into modern Euro- 
pean practice with this instrument. The in- 
vention of the transit micrometer has furnished 
a simple and effective means of almost per- 
fectly eliminating the influence of personal equa- 
tion in transit observations, and the practice 
which has come into vogue in connection with 
this micrometer, of reversing the instrument 
upon every star observed, equatorial as well as 
polar, is revolutionary in its effect upon work 
with a portable transit. This reversal may be 
employed equally well with any good form of 
transit, and furnishes the very great advantage 
of automatically eliminating from the observa- 
tion of each star a host of errors, such as the 
effects of collimation, flexure, ineqality of 
pivots, etc., and the further signal advan- 
tage that the number of unknown quantities 
in the observation equation furnished by the 
star is reduced from the three or four recom- 
mended by the author to two. A work in 
which these advances are ignored is of doubt- 
ful service in ‘illustration of the best modern 
practice’ with the transit instrument. 

The most serious general criticism to be 
brought against Professor Campbell’s treatment 
of his subject is illustrated above; that he has 
not chosen methods and formule with sufficient 
reference to economizing the time and labor of 
the computer, although for the guidance of the 
latter, in matters left to his own judgment, 
there is furnished in Appendix A an excellent 
series of hints on computing. 

Other points at which the author nods in 
varying degree from obscurity of statement to 
absolute error are the foot-note to p. 207 rela- 
tive to projecting the sun’s image upon a screen 
by ‘ focusing the eye-piece so that the images of 
the sun and wire are seen on the paper’ and 
the statement, p. 75, that in the determination 
of the value of a revolution of a micrometer 
screw from transits of a star ‘the effect of re- 
fraction is inappreciable if the observations are 
made near the meridian.’ The first quotation is 
technically correct, but few students would infer 
from it that two distinct operations are to be 
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performed, one of which in the ordinary type 
of instrument consists in moving the objective. 
The second quotation is quite wrong if more 
than three significant figures are required in the 
result and in the illustrative example given by 
the author, by neglecting the refraction he has 
vitiated the final result to an amount twice as 
great as the probable error which he assigns 
to it. 

An error made with all the emphasis of ital- 
ics requires that an altitude measured from the 
sea horizon shall be corrected for refraction be- 
fore the dip of the horizon is taken into account, 
and another error occurs at p. 160 (and also in 
the first edition of the work) where the rate of 
a chronometer is represented as a linear function 
of the temperature, although experience and 
theory alike indicate that the relation between 
these quantities must be expressed by an equa- 
tion of at least the second degree. 

It is very doubtful if a consensus of astro- 
nomical opinion could be brought to sanction the 
method of reduction of zenith telescope latitudes 
recommended by the author, viz: a least-square 
solution in which the value of a level division 
is introduced as an unknown quantity. Under 
all ordinary conditions the observations should 
be so conducted that the direct determination 
of this quantity shall far outweigh any value 
which can be derived from the latitude observa- 
tions. 

The mechanical execution of the work is ex- 
cellent; it is provided with an adequate index 
and illustrated by cuts which are in the main 
well chosen, although here we regret that the 
author has selected as ‘an excellent form of the 
prismatic (broken) transit’ an instrument which 
is a complete failure and has been consigned to 
oblivion by the government bureau for which 


it was constructed. 
G. C. C. 


Infinitesimal Analysis. Vol. I., Elementary : 
Real Variables. By WILLIAM BENJAMIN 
SmitH, Professor of Mathematics in Tulane 
University. New York, The Macmillan 
Company. 1898. 8vo. Pp. xvi + 352. Price, 
$3.25. 

The book in hand is the initial volume of a 
treatise in course of composition which is to 
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consist of three volumes. Concerning the 
merits of this first part in so far as these may 
ultimately depend on its relations to the rest of 
the work, it would be premature to form an 
opinion. Apart, however, from this contingent 
and inchoate character of the volume, it has 
a unity and maturity of its own, being avowedly 
written as an introduction to the calculus, and 
as such is properly before the public for review. 

The author’s aim has been ‘‘ to penetrate as 
far as possible, and in as many directions, into 
the subject—that the student should attain as 
wide knowledge of the matter, as full compre- 
hension of the methods, and as clear conscious- 
ness of the spirit and power of this analysis as 
the nature of the case would admit.’’ It is not 
easy to realize so high and composite an ideal. 
The nature of the case, it is well known, pre- 
sents some grave difficulties. Of these the most 
obstinate inheres in the combination of doctrine 
and applications, of the general and abstract 
with the particular and concrete, in securing, 
despite the fragmentariness incident to illus- 
tration and example, the effect of unity and 
wholeness in the development of theory. 
French and German writers, such as Jordan, 
Harnack, Stolz, escape the difficulty of combin- 
ing theory and practice by simply ignoring the 
latter. By this easy disregard of the needs of 
all students except specialists in graduate years, 
these authors are enabled to attain a coherency 
and symmetry of development which lend to 
their work, besides the scientific, something of 
an artistic character. The Englishman, on the 
other hand, is prone to lose both of these ad- 
vantages by sinning in the opposite direction, 
by a distinct subordination of theory to practice, 
a collocation, however interesting and useful, 
of exercises for the ingenuity of students, being 
neither an ssthetic nor, in strictness, a scien- 
tific production. 

The problem of overcoming instead of dodg- 
ing the difficulty in question, of escaping the 
mentioned vices without losing their peculiar 
virtues, admits of only approximate solution. 
The necessary compromise has, as is well known, 
been skilfully effected in German in the de- 
servedly much-praised treatise by Kiepert. In 
the book under review a notably similar suc- 
cess has been achieved in English. In fact, 
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these two works, though differing widely in 
method and detail, are closely allied in spirit 
and aim. The motive in both is to guide and 
inspire ; both are honest, anxious not to de- 
ceive, faithful in indicating assumptions and lim- 
itations, and, while seeking first to be intelligi- 
ble, are in general as rigorous as circumstances 
will allow. Neither author forgets that in last 
analysis his science resides in theory, which, 
therefore, properly receives the greater empha- 
sis. Nevertheless, both works abound in con- 
crete examples. These, curiously enough, are 
nearly all worked out in the German text, 
while in the English most of them are, as 
usual, left as exercises for the student. 

In point of matter these works are not coin- 
cident nor coextensive either with one another 
or with their rivals, such as the treatises by 
Edwards, Williamson and Greenhill. For ex- 
ample, Kiepert gives a concise preliminary 
treatment of certain algebraic themes, as the 
binomial theorem, the potential and logarithmic 
series, convergency and divergency, determi- 
nants and others, while Smith has, for the sake 
of brevity, presumed knowledge of some of 
these, treatment of others being reserved for 
Vol. II. A like reservation is made in case of 
the complex variable, and, save for an elegant 
though very brief account, in case also of differ- 
ential equations, to each of which topics Kie- 
pert gives an introduction. On the other hand, 
Smith, like Williamson, deals with the gamma 
functions and inserts a helpful chapter on curve 
tracing, while Kiepert excludes the former sub- 
ject and considers the latter but incidentally. 
The omission by the American, as by the Ger- 
man, of the theory of probability and the calcu- 
lus of variations is a noticeable departure from 
British precedent. 

The opening chapter of the volume before us 
is, in many respects, an admirable presentation 
of fundamental concepts and operations. The 
path pursued leads quickly into the heart of 
the subject. The student meets first things of 
first importance. The notion of limit is at 
once lifted into prominence, being carefully un- 
folded at the very outset, and employed with- 
out delay in definition and proof. The infini- 
tesimal is correctly defined, and its subjective 
character is pointed out, the fact, namely, that 
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its essence consists not in any value it may as- 
sume, but in our power over it to make it small 
at will. The advantage of introducing the in- 
finite in connection with the infinitesimal is not 
availed of ; the former notion is, in fact, not de- 
fined at all. Similarly, the discussion of infini- 
tesimals of higher order would have been en- 
hanced by mention at least of the complementary 
topic. The author retains the entire respect- 
able but obsolescent definition of algebraic 
function, the modern definition of such function 
as the roct of an equation having coefficients 
rational in the independent variable, being ap- 
parently nowhere employed. Continuity is not 
adequately treated, and this preéminently im- 
portant subject will doubtless be accorded suit- 
able recognition in the next volume. Numerous 
examples of discontinuity, such as are given by 
Kiepert, are well-nigh indispensable aids to the 
student, whose attention, moreover, might with 
profit have been explicitly directed to the fact 
that the derivability of a function always im- 
plies, though is not implicit in, its continuity. 
The idea of uniform continuity is introduced, 
but only on occasion, as in the deduction of the 
theorem of total differential. On p. 11 the 
reader is warned against regarding rs as a frac- 
tion, and on p. 79, where the differential nota- 
tion is explained, he is cautioned against ‘at- 
tempting a magnitudinal interpretation’ of du 
and dx in the ‘symbolic equation du = u,dz,’ 
which ‘means that the derivative of u as to x 
isu,.’ The author’s view of this critical matter, 
while not in full accord with that, for example, 
of Jordan’s Cours, p. 61, is nevertheless intelli- 
gible, consistent and adequate. 

The early introduction (Chapter II.) of the 
notions of integral and integration is attended 
with obvious advantages. The treatment is good 
scientifically and pedagogically. A specially 
commendable didactic feature is the calculation 
of several integrals by actually making the re- 
quired subdivisions, forming the corresponding 
products, generalizing, and throwing the sum- 
mation into a form suitable for perceiving its 
limit. 

Space is wanting for briefest comment on 
many interesting sections as those dealing with 
illusory forms, maxima and minima, geomet- 
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ric interpretation of higher derivatives, change 
of variable, partial integration, Jacobians, mul- 
tiple integrals, parametric derivation, and so on. 

It remains to say that not the least praise- 
worthy quality of the book is found in its style. 
To be scientific it is not necessary to be vulgar. 
The volume affords another illustration of the 
compatibility of rigor and austerity of thought 
with a generous regard for the amenities of ex- 
pression. To many the book will be distinctly 
the more attractive because of its human flavor, 
its dialectic color, its life, an occasional glance 
at the philosophic phases of the subject. A 
rare union of conciseness with precision and 
clearness is characteristic. For judicious ac- 
centuation little more could be desired. The 
reader is taken into confidence, invited to ac- 
company rather than to follow. The work is 
not a compilation and not a mechanical struc- 
ture; it is rather an organism, a growth, nota- 
ble for its merits, though, of course, sharing ina 
measure the imperfections of its kind. 

C. J. KEYSER. 
CoLUMBIA UNIVERSITY. 


Defective Eyesight ; The Principles of its Relief by 
Glasses. By D. B. St. JoHN Roosa, M.D., 
LL.D., Professor Emeritus of Diseases of 
the Eye, New York Post-Graduate Medical 
School and Hospital; Surgeon to the Man- 
hattan Eye and Ear Hospital; Consulting 
Surgeon to the Brooklyn Eye and Ear Hos- 
pital, ete. New York, The Macmillan Com- 
pany. 1899. 8vo. Pp. 193. 

This work is practically a revised edition of 
the author’s little book ‘On the Determination 
of the Necessity for Wearing Glasses,’ pub- 
lished as one of the ‘ Physician’s Leisure Library 
Series ’ in 1887, by George 8. Davis, of Detroit, 
Michigan. 

The volume has gained much by its revision, 
has had some excellent illustrated matter intro- 
duced and has been considerably enlarged. 

The subject is divided into seven parts, all of 
which are written in the author’s well-known 
easy style, making those who have had the 
pleasure of personally reading his writings 
more firmly convinced of his earnestness and 
erudition. 

Considering the subject-matter in its given 
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order, a most interesting historical notice of the 
first attempts to accurately estimate the visual 
power, the invention of the ophthalmoscope 
and the apparatus required for testing vision 
opens the volume. This is followed by a com- 
prehensive description of presbyopia, myopia 
and hypermetropia. 

Astigmatism in its various forms is taken up 
next, under which heading an extended account 
of ophthalmometry to its minutest detail is 
given. Asthenopia, particularly that which is 
found in association with binocular vision, is 
described in a graphic manner, while a number 
of useful general remarks as to lenses, specta- 
cles and eye-glasses finish the volume. 

A careful perusal of the contents of the work 
is recommended to any one who may be inter- 


ested in the subject. 
C. A. O. 


BOOKS RECEIVED. 


German Higher Schools ; The History, Organization and 
Methods of Secondary Education in Germany. JAMES 
E. RussELL. New York, London and Bombay, 
Longmans, Green & Co. 1899. Pp. xii + 455. 

Year-book of the United States Department of Agriculture, 
1899. Washington, Government Printing Office. 
1899. Pp. 768. 

Imperial Democracy. DAVID STARR JORDAN. New 
York, D. Appleton & Co. 1899. Pp. viii-+ 293. 
$1.50. 

Eighteenth Annual Report of the United States Geological 
Survey, 1896-97. CHARLES D. WALCcoTT, Director. 
Part II., Papers Chiefly of a Theoretical Nature. 
Part IV., Hydrography. Washington, Govern- 
ment Printing Office. 1899. 


SOCIETIES AND ACADEMIES. 
THE BIOLOGICAL SOCIETY OF WASHINGTON, 


THE 306th regular meeting was held April 
8th. The first paper entitled ‘The Ferns of 
Hemlock Bluff’ by Mr. Wm. Palmer included 
a preliminary sketch of the geology of Hemlock 
Bluff, a point on the Virginia shore of the 
Potomac between Georgetown and Great Falls. 
The locality is particularly rich in cryptogamic 
plants, over twenty species of ferns being 
enumerated. 

A recent noteworthy addition to this list is 
that of Asplenium pinnatifidum hitherto un- 
known from the District of Columbia or the 
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adjacent parts, and supposed to be confined to 
limestone rocks in mountain regions. The 
rocks at Hemlock Bluff are, however, gneissic. 
Mr. Palmer stated that this interesting and 
beautiful station is threatened with destruction, 
and expressed the hope that Congressional action 
would be taken in time to protect the banks of 
the Potomac from further devastation. 

‘Notes on the Habits of African Termites’ 
was the subject of the second paper, read by O. 
F. Cook. On the basis of observations made in 
Liberia several points in the domestic economy 
of termites have been established. Among 
these may be mentioned the fact that some ter- 
mites regularly collect rotting wood, which 
they put through a process of curing and then 
comminute into the pulp used in building the 
irregularly honeycombed fungus gardens which 
produce the food of at least the young animals 
of the colony. The soldiers of these species 
(Termes bellicosus and allies), which sally out 
from the nest in response to attacks by men or 
animals, do not return to the nest, but wander 
about and soon perish from exposure to the out- 
side air. Other soldiers, the so-called nasuti, 
of which the head is produced above into a long 
beak, eject from this process, which is hollow, 
a transparent, acrid, malodorous and corrosive 
fluid, which forms a most effective means of 
defence against ants and other insect enemies, 
and renders them distasteful to birds. A third 
type of soldier can neither shoot nor bite, but 
the large, unequal mandibles are especially 
adapted to produce a loud clicking sound 
which furnishes protection at least against other 
species of termites. It was also found that the 
perfect insects associate in pairs when flying 
over water and that, after dropping their wings, 
such pairs are able to burrow into the ground, 
thus suggesting the possible origin of termite 
communities. 

Under the head of ‘ Biological Characteristics 
as a means of Species Differentiation’ Dr. 
Erwin F. Smith described in detail the very 
numerous culture-methods, reactions and other 
tests now in usein bacteriology. To accomplish 
all these investigations a species is sometimes 
carried in the laboratory for two years or 
longer. The insufficiency of the older and, 
indeed, of many of the more recent descriptions 
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‘was noted. The descriptive methods applicable 


to larger organisms here fail almost completely, 
necessitating that diagnoses depend upon physio- 
logical facts which receive little attention in the 
descriptions of species belonging to groups of 
greater structural complexity. 

At the 307th meeting, April 22d, Dr. S. D. 
Judd gave an account of a recent observation 
on chimney-swifts. A large flock was seen fly- 
ing in a circle at great height and then gradu- 
ally descending over a chimney of Georgetown 
College, which they finally entered. Discus- 
sion followed by Dr. L. O. Howard and Pro- 
fessor E. L. Morris. The latter had noticed 
that individual swifts leave the flock in small 
parties of equal size until near the end of the 
flight, when the remaining birds hurry into the 
chimney without any regularity of proce- 
dure. 

Professor T. D. A. Cockerel! then opened the 
regular program with a paper on the ‘ Faune 
and Faunulze of New Mexico,’ in which he de- 
scribed the various life-zones of New Mexico, 
beginning with summits of the mountains. 
The different belts are usually well marked 
and are best designated by the names of abun- 
dant and characteristic plants, such as the 
spruce, pifon, scrub-oak, Dasylirion, Yucca, 
Larrea and Atriplex canescens. One of the most 
notable peculiarities of New Mexican condi- 
tions is that the Larrea belt, supposed te repre- 
sent the Lower Sonoran zone, occurs on the 


- bases of the mountains above Atriplex canescens, 


which is considered a more northern type. 
This apparent anomaly is explained by the fact 
that the bottoms of the valleys are visited 
by currents of cold air which render the 
changes of temperature more rigorous than at 
somewhat greater elevations. Inall groups the 
species of the New Mexican region are largely 
peculiar, doubtless to a considerable extent the 
result of the fact that the naturalization of in- 
troduced species is rendered extremely difficult 
by the severe late frosts which native forms 
avoid by remaining dormant through the gen- 
erally very warm weather of early spring. 

In the course of the ensuing discussion Dr. 
Merriam explained that the conditions de- 
scribed by Professor Cockerell were consider- 
ably different from those studied by himself in 
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Arizona, while Mr. Osgood nevsiced a close 
parallel in some of the valleys «:’ California. 
Mr. Coville suggested that Professor Cockerell’s 
Atriplex might prove to be A. tetraptera, A, 
canescens being a plant of more northern dis- 
tribution. Dr. Loew related experience gained 
while a member of the Wheeler Expedition 
(1872-1875), which led him to the view that the 
cold air which collects in the bottoms of valleys 
sinks on account of its greater weight, causing 
the warm air to rise along the slopes of the 
mountains, which are thus maintained at a 
higher temperature. Dr. Merriam resumed the 
discussion and explained how in a similar way 
upward currents of warm air are formed in val- 
leys of more heated southwestern slopes of 
mountains, frequently permitting the extension 
of the flora and fauna of the valley to an alti- 
tude sometimes 2,000 or 3,000 feet above the 
normal. 

The next paper, ‘Some Microchemical Re- 
actions resembling Fungi,’ by Dr. A. F. Woods, 
explained that living protoplasm of plant cells, 
when treated with certain reagents in common 
use in histological investigations, will form pre- 
cipitates which closely resemble and have been 
mistaken for fungi supposed to be living as 
parasites inside the cell. Dr. Woods had been 
able, by adding very gradually such a reagent 
(eau de Javelle), to observe the progress, in living 
cells of the Bermuda lily, of a reaction closely 
similar to the appearances which have been 
described by Viala and others as a species of 
Plasmodiophora and which they believed to be 
the cause of a disease of the grape. The pa- 
per was illustrated by specimens and photo- 
graphs. 

The program was concluded by Dr. Oscar 
Loew with a paper on ‘The Fermentation of 
Tobacco.’ The processes of tobacco curing and 
fermentation were described. The rise in tem- 
perature and improvement in flavor Curing the 
latter process have been in recent years uni- 
formly ascribed to the presence of bacteria, and 
many attempts to isolate the specific germ have 
been made, several of which have been reported 
as successful. Dr. Loew finds, however, that 
bacteria have no part in these changes, that the 
conditions are unfavorable for the growth of 
bacteria, there being too little moisture, and 
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finally, that even such bacteria as may have 
been accidentally present on the leaves are 
killed in the curing process. He has discovered 
two oxydizing enzymes the proportions of 
which are determining factors in the produc- 
tion of the color and aromaof tobacco. Faulty 
methods of curing may destroy these enzymes 
and prevent the changes which bring about 
improved flavor. The nicotine, which does not 
exist in the fresh leaf, is one of the products 
formed during the action of the enzymes. 
Professor Whitney offered the opinion that 
Dr. Loew’s discoveries were to be looked upon 
as the beginning of a scientific understanding of 
the processes of acquiring color and aroma, and 
that they marked a new departure of great 
scientific and practical importance. Dr. Loew 
then replied to various questions by Dr. de 


Schweinitz and others. 
O. F. Coox, 


Secretary. 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON, 


THE 503d meeting of the Society was held in 
the assembly room of the Cosmos Club at 8 p. 
m., May 27th. The first paper was by Mr. 
Frank Radelfinger on ‘Some Recent Researches 
on Linear Differential Equations.’ 

After a brief introduction reviewing and sum- 
marizing the methods used in the solution of 
differential equations before the introduction of 
the complex variable into analysis the work of 
Fuchs on the theory of linear differential equa- 
tions was considered and its salient points 
denoted. The researches of Thomé and Poin- 
caré on equations with irregular integrals were 
very briefly treated, and then came the princi- 
pal part of the paper, giving an account of the 
recent introduction of the ideas of the Galois- 
group theory into the theory of the linear differ- 
ential equation. The work of Picard and Ves- 
siot was discussed. A statement of the princi- 
pal theorems of the linear group was given and 
their analogy to those relating to the symetrical 
group of algebra mentioned. A concise state- 
ment of the theory of irreducibility and its ap- 
plication to the theory of linear differential 
equations was made, and it was shown that 
the results obtained by the group theory when 
combined with this idea furnished us with 9 
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rational basis for their classification. This was 
illustrated by making an application to the case 
of an equation of the second order. The con- 
ditions that must be satisfied by a linear equa- 
tion in order that it may be integrated by quad- 
ratures was next discussed. In conclusion, some 
points to be perfected in the theory of equations 
with irregular integrals were indicated and 
mention made of recent researches in the 
theory of divergent series that may throw some 
light on these points; the importance of the 
group theory was mildly emphasized and a 
statement made of the results to be expected 
from its further application to the theory of 
linear differential equations, especially in re- 
gard to arithmetization of this theory. 

The second paper was by Mr. Louis D. Bliss 
on ‘Hertzian Waves as applied to Wireless 
Telegraphy and Firing of Guns from a Distance.’ 
The substance of Mr. Bliss’s remarks was as 
follows: Upon the electro-magnetic theory of 
light proposed by Maxwell in 1867 Hertz in 
1888 succeeded in producing signals through 
space, without the aid of any material medium, 
by the propagation of electro-magnetic waves. 
For a transmitter he employed an ‘ Oscillator’ 
and for a receiver a ‘Resonator’ of special 
design. 

Marconi, in 1895, reduced to practical form 
what was thus far experimental, by the con- 
struction of a ‘Coherer’ or ‘Electric Eye,’ 
consisting of a glass tube filled with metal 
powder on which the waves could strike. The 
resistance of the powder was thereby greatly 
diminished on account of the cohesion of the 
particles under the influence of the waves. 
This permitted a battery (which was constantly 
in circuit) to force a powerful current through 
the device, and thus operate a telegraph relay 
or sounder, or operate a fuse to fire a cannon, 
mine or other device at will. These signals 
may now be transmitted through space between 
stations 30 miles apart, the height of the verti- 
cal wire which must be connected to the ap- 
paratus at each station varying as the square 
root of the distance. (Demonstrations of firing 
a cannon without wires and telegraphy through 
space were made.) 

E. D. PREsToN, 
Secretary. 
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SECTION OF ASTRONOMY AND PHYSICS, OF THE 
NEW YORK ACADEMY OF SCIENCES, 
MAY 1, 1899. 


THE regular meeting of the Astronomy and 
Physics Section was held at 12 West 3lst 
Street, New York, on May 1, 1899, Professor 
Pupin, the Chairman of the Section, presiding. 

The first paper, describing experiments by 
Professor Pupin and Mr. F. Townsend, on the 
magnetization of iron with alternating currents, 
was read by Mr. Townsend. The paper was 
only a preliminary account, as the experiments 
are still in progress. The current wave in a 
transformer with open secondary circuit is a 
complex harmonic vibration, and the particular 
object of this research is to determine the am. 
plitudes and phase relations of the components 
of the fundamental vibration. 

The component due to eddy currents is de- 
termined from the curves of electromotive 
force and current, together with the static 
hysteresis loop for the given magnetization, by 
a graphical method. The eddy current com- 
ponent is found to lag behind the electromotive 
force. Also, the dynamic hysteresis loop is 
found to have a rounded point, as distinguished 
from the sharp point characteristic of the static 
loop. 

The phase of the fundamental of the total 
current wave is found by means of a specially 
constructed phase meter. Its amplitude is de- 
termined from the electromotive force and total 
watts. 

The remaining component to be determined 
is that due to hysteresis and induction reaction. 
This and the eddy current component form two 
sides of a parallelogram of which the fundamen- 
tal of the total current wave is the diagonal. If 
the last two are.determined in amplitude and 
phase the fundamental of the distorted wave of 
magnetizing current can readily be found. 

The ultimate object of the investigation is to 
formulate the laws which govern the reactions 
accompanying the magnetization of iron by 
alternating currents. 

The second paper was by Mr. C. C. Trow- 
bridge on phosphorescent substances at liquid- 
air temperatures. Calcium sulphide, made 
phosphorescent by exposure to sunlight at ordi- 
nary temperatures, was made non-luminous by 
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immersion in liquid air. Then, when allowed 
to heat up gradually to normal temperature, 
the phosphorescence again became visible at 
about —100° to —75° C. The same material, 
if exposed to sunlight while immersed in liquid 
air, phosphoresced faintly while still immersed. 
When exposed to the electric are it phospho- 
resced strongly. In both of these cases the 
phosphorescence became brighter when the 
temperature was raised. From these results, 
and what was previously known, it was con- 
cluded that when a phosphorescent substance 
like calcium sulphide is excited by light the 
phosphorescent energy will be given up at the 
temperature of excitation even when as low as 
—190° C. But if it is cooled below the tem- 
perature of excitation ‘the phosphorescent dis- 
charge is arrested, and remains so until the 
temperature is raised again until it is within at 
least 100° of the temperature of excitation. 

It was found that calcium tungstate, which 
gives a whitish fluorescence when exposed to 
Rontgen rays, gave a green phosphorescence 
when exposed to light while immersed in 
liquid air. 

Ws. 8. Day, 
Secretary. 


DISSCUSION AND CORRESPONDENCE. 


CEREBRAL LIGHT: FURTHER OBSERVATIONS, 


In SCIENCE, 1897 N.S. VI. 138, I published a 
set of observations to prove that what is at 
present considered to be retinal light arising 
from chemical changes in the retina is really 
not derived from the retina but from the brain. 
The observations were essentially: 1. That 
there was only one field of light instead of two, 
and that this field showed no signs of binocular 
union, binocular strife or stereoscopic union. 
2. That the figures in the light do not change 
as the eye moves, but follow the movement 
later. 3. That the figures do not show move- 
ment when the eye is displaced by pressure 
with the fingers. A recent German reviewer, 
while admitting the possibility that the light is 
cerebral and not retinal, refuses to accept my 
observations as sufficient proof. 

Lzst night I was able to perform what seems 
to be a crucial experiment ; I record its results 
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while they are fresh in mind. I observed the 
cerebral figures for some hours, repeating the 
observations previously reported. When the 
dawn faintly illuminated the window frame I 
was able at one stage of brightness to see both 
the frame and the figures. Placing the fingers 
of the two hands against the outer ends of the 
eyeballs, I displaced them simultaneously in 
opposite directions; this was repeated a number 
of times in rapid succession. As a result there 
appeared two images of the frame moving in 
opposite directions. The retinal figures seen 
in front of the frame still remained single and 
did not move. Granting that there was no 
error in my observation, I cannot imagine a 
more conclusive proof as to the cerebral nature 
of the light. 

The problem is really one of importance. If 
this light is cerebral we have a means of 
distinctly observing some of the phenomena in 
the brain. The cerebral figures are intimately 
associated with the contents of dreams. I be- 
lieve also that the forms of the figures of cerebral 
light are intimately connected with the phe- 
nomena of nutritionin the brain. I find at the 
present time that my figures are quite different 
from those which I have been accustomed to 
observing in past years ; this may correspond 
to a radical change in the condition of the 
nervous system which I have observed to have 
taken place during the past six months. I find 
also that the figures on first awakening from sleep 
are very different from those that are seen when 
the mind becomes fully awake. Systematic 
observations by medical men may show that 
diagnostic conclusions can be obtained by ask- 
ing patients to describe their cerebral figures. 

The question at the present time concerns the 
sufficiency of the observations. If they are cor- 
rect and reliable there is, I believe, no escape 
from the conclusion that the figures are cere- 
bral. Ican see no reason to believe that my 
carefully and repeatedly made observations are 
erroneous, but it is highly desirable to have 
them confirmed by other observers. 


E. W. SCRIPTURE. 
PSYCHOLOGICAL LABORATORY, 
YALE UNIVERSITY, NEW HAVEN, Cony., 
May 29, 1899. 
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PROFESSOR SIMON NEWCOMB. 

THE issue of Nature for May 4th contains an 
admirable portrait in photogravure of Profes- 
sor Simon Newcomb, together with an article 
describing his scientific work by M. Loewy, Di- 
rector of the Paris Observatory. M. Loewy says : 


Newcomb must be considered, without contradic- 
tion, as one of the most celebrated astronomers of our 
time, both on account of the immensity of his work 
and the unity of view which marks the choice of the 
subjects treated by him. 

All is linked together in our solar system ; the 
study of the motion of each one of the celestial bodies 
forming part of it is based upon the knowledge of a 
great number of numerical data, and there exists no 
fundamental element whose influence is not reper- 
cussed on the entire theory of these bodies. To 
endeavor to build up the theory of our whole plan- 
etary world on an absolutely homogeneous basis of 
constants was an almost superhuman task. 


After giving an extended account of some of 
Professor Newcomb’s more important contribu- 
tions M. Loewy concludes : ; 


We have only been able to give a short sketch of 
Newcomb's achievements ; he is gifted with a pro- 
digious power of work, which is testified by the ex- 
traordinarily long list of his researches. 

The reception which has been accorded to them by 
all competent men points to their author as one of the 
most illustrious representatives of celestial mechanics. 

This activity has embraced the most diverse 
branches of astronomy. Not only has he given a 
great scope to the intellectual movement of his coun- 
try, but he has also contributed, in a very successful 
manner, to elevate the level of the civilization of our 
age, enriching the domain of science with beautiful 
and durable conquests. 


SCIENTIFIC NOTES AND NEWS. 

OxFORD University conferred, on June 8th, 
the degree of D.C.L. on Professor Simon New- 
comb. 

THE new biological laboratory of Adelbert 
College, Western Reserve University, was ded- 
icated on June 13th. An address was delivered 
by Professor W. K. Brooks. 


PROFESSOR W. C. BROGGER, of the University 
of Christiania, the distinguished Norwegian 
geologist, has accepted an invitation to deliver 
the second course of the George Huntington Wil- 
liams memorial lectures at the Johns Hopkins 
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University, in April, 1900. Professor Brégger 
has published a series of memoirs upon the 
geology of southern Norway that have given 
him rank among the leading investigators of 
his time. Professor Brégger comes as the suc- 
cessor in the Williams course to Sir Archibald 
Geikie, the Director-General of the Geological 
Surveys of Great Britain and Ireland, who 
opened the lectureship two years ago with a 
course upon ‘ The Founders of Geology.’ Pro- 
fessor Brégger will lecture upon ‘ Modern De- 
ductions regarding the Origin of Igneous 
Rocks.’ 


PRESIDENT MCKINLEY has appointed a com- 
mission to determine the best route for a canal 
across the Isthmus of Panama or Nicaragua as 
follows: Rear-Admiral John G. Walker, re- 
tired ; Samuel Pasco, of Florida; Alfred Noble, 
C. E., of Illinois; George 8S. Morrison, C. E., 
of New York ; Colonel Peter C. Hains, U. 8. 
A.; Professor William H. Burr, of Columbia 
University ; Lieutenant-Colonel Oswald H. 
Ernst, U. S. A.; Lewis M. Haupt, C. E., of 
the University of Pennsylvania, and Professor 
Emory R. Johnson, of Pennsylvania. Thesum 
of $1,000,000 has been appropriated for the ex- 
penses of the Commission and a number of sur- 
veyors will accompany the party which will 
shortly leave for Colon. 


THE Editorial Board of the National Geo- 
graphic Magazine has been enlarged, and, as ap- 
pears from an announcement in the June num- 
ber, an effort is being made to extend the 
field of usefulness of the journal. The new 
Board is as follows: Editor, John Hyde, Statis- 
tician of the U. S. Department of Agriculture ; 
Associate Editors, A. W. Greely, Chief Signal 
Officer, U. 8S. Army; W J McGee, Ethnologist 
in Charge, Bureau of American Ethnology ; 
Henry Gannett, Chief Geographer, U. 8. Geo- 
logical Survey ; C. Hart Merriam, Biologist of 
the U. 8. Department of Agriculture ; David J. 
Hill, Assistant Secretary of State ; Charles H. 
Allen, Assistant Secretary of the Navy ; Willis 
L. Moore, Chief of the U. 8S. Weather Bureau ; 
H. 8. Pritchett, Superintendent of the U. 8. 
Coast and Geodetic Survey ; O. P. Austin, Chief 
of the Bureau of Statistics, U. S.; Eliza Ruha- 
mah Scidmore, author of ‘Java, the Garden of 
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the East,’ etc.; Carl Louise Garrison, Principal 
of Phelps School, Washington, D. C.; Assistant 
Editor, Gilbert H. Grosvenor, Washington, 
D. C. 

THE Cape of Good Hope University has con- 
ferred the degree of D.Sc., on Mr. A. W. Roberts, 
of Lonsdale, for his astronomical discoveries 
and the degree D.Litt. on the Rey. Dr. Brincker . 
for researches on the native language. 


PROFESSOR KocH# and his assistants have been 
pursuing their investigations on malaria at 
Grosseto, a town between Rome and Genoa, 
where much land has been reclaimed from the 
marshes, thus greatly reducing the prevalent 
malaria. 

PROFESSOR LARS FREDRIK NILSON, Director 
of the Agricultural Chemical ExperimentStation 
at Stockholm, died on May 14th, aged 59 years. 


M ADOLPHE LEGEAL, a French geologist, has 
been killed by the natives while making ex- 
plorations in the French Soudan. 

A CABLEGRAM to the daily papers from Japan 
states that a party of scientific men, eleven 
Japanese and one German, the names not being 
given, while making explorations near Tosang, 
on the Liao Tung Peninsula, were made pris- 
oners by Russian cavalry and shot as spies, 
without a trial. 

WE are requested to announce that the 
Royal Academy of Sciences of Turin will award 
in 1903 the first Vallauri prize for the most 
important work on physical science (the term 
being used in its widest sense) published dur- 
ing the four preceding years. The value of the 
prize is about $6,000, and it is open to Italians 
and foreigners on equal terms. Professor To- 
masso Vallauri, Senator of the Kingdom of Italy, 
who died in 1897, left his whole estate to the 
Turin Academy for the establishment of two 
prizes, one for scientific research and the other 
for the study of Latin literature. 


WE have now received a proof of the an- 
nouncement of the approaching Dover meeting 
of the British Association, which, however, does 
not contain much information beyond what has 
already been published. The President, Profes- 
sor Foster, will deliver his address on Thursday 
evening, September 14th. Professor Charles 


 Richet will lecture on Friday evening on ‘ La vi- 


q 
| 
| 
> 
_§ 


JUNE 16, 1899.] 


bration nerveuse,’ and on Monday evening Pro- 
fessor Fleming will lecture on the ‘ Centenary of 
the Electric Current.’ Members of the Asso- 
ciation Francaise pour |’Avancement des Sci- 
ences will visit Dover on Saturday, September 
16th. Members of the British Association 
are invited to visit Boulogne on Thursday, 
September 2ist. The Vice-Presidents for the 
meeting are the Lord Archbishop of Canter- 
bury, the Marquis of Salisbury, the Mayor 
of Dover, the Major-General Commanding the 
Southeastern District, the Right Hon. A. Akers- 
Douglas, M.P., the Rev. F. W. Farrar, Dean 
of Canterbury, Sir J. Norman Lockyer and 
Professor G. H. Darwin. 


THE Swiss Society of Natural Sciences will 
hold its 82d annual meeting at Neuchatel from 
the 31st of July to the 2d of August. In ad- 
dition to a number of special lectures the 
Society meets in seven sections as follows: 
(1) Physics, Mathematics and Astronomy; (2) 
Chemistry, Pharmacology and Hygiene; (3) 
Zoology and Anthropology ; (4) Botany ; (5) Ge- 
ology, Paleontology and Mineralogy; (6) Med- 
icine, and (7) Agriculture. At the same time 
the Swiss Societies of Geology, Botany and Zo- 
ology hold their annual sessions. A number of 
interesting excursions have been arranged and 
foreign men of science are assured of a cordial 
welcome. 


THE position of superintendent of tree plant- 
ing in the Division of Forestry, Department of 
Agriculture, salary $1,800 per annum, will be 
filled by Civil Service examination on July 11th. 
The subjects and weights are as follows: 


1. Forestry and Tree-planting, ............... 60 
10 
10 
4. Training and Experience, .................. 20 


THE position of instrument maker at the 
Naval Observatory, Washington (salary, $1,500 
per annum), will be filled by an examination on 
the same day. The examination will be al- 
most exclusively confined to practical ques- 
tions relating to the construction and mechan- 
ical operation of telescopes of large size. 


THE recent action of President McKinley 
providing for the exemption of the higher 
scientific positions in the Smithsonian Institu- 
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tion from Civil Service examinations was taken 
at the recommendation of the Board of Regents, 
who find that leading men of science will not 
take these examinations. 

THE annual convention of the Association of 
Agricultural Colleges and Experiment Stations 
will be held in the hall of the California 
Academy of Sciences, from the 5th to the 7th 
of July. In addition to the ordinary meetings, 
which are always of much interest, arrange- 
ments have been made for an excursion of the 
delegates on a special train for a study of the 
agricultural industries of California. It will be 
possible for delegates to make the trip to Cali- 
fornia by paying about a single fare. Further 
information may be obtained from the Secretary, 
Professor Edward B. Vorhees, New Brunswick, 
New Jersey. 


THE Association of Official Agricultural 
Chemists will hold its sixteenth annual meeting 
at the same time and place as the Association 
of American Agricultural Colleges and Experi- 
ment Stations. Information concerning this 
meeting can be secured by addressing the Sec- 
tary, Dr. H. W. Wiley, Department of Agri-. 
culture, Washington, D. C. 


THE American Medical Association held its 
fiftieth annual meeting at Columbus, Ohio, last 
week. The President, Dr. Joseph M. Matthews, 
in his address, recommended that the society 
be permanently located in Washington, and 
that its journal be published in that city. Pro- 
fessor W. W. Keen, of Philadelphia, was elected 
President of the Association, and it was decided 
that the next meeting should be at Atlantic 
City, New Jersey. 


THE Congress of the Royal Institute of Pub- 
lic Health of Great Britain will be held in 
Blackpool from September 2Ist to September 
26th, under the presidency of the Marquis of 
Lorne. There will be four Sections: (a) Pre- 
ventive Medicine and Vital Statistics; (db) 
Chemistry and Meteorology; (c) Engineering 
and Building Construction ; (d) Municipal and 
Parliamentary. 

THE City of Bristol is now arranging for the 
establishment of a reference scientific library, 
made possible by a bequest of £50,000 from the 
late Mr. Stuckey Lean. 
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A TELEGRAM was received at the Harvard 
College Observatory on June 12th from Pro- 
fessor E. Keeler, at Lick Observatory, stating 
that comet Holmes was observed by Perrine 
June 10°.9644 Greenwich Mean Time in R. A. 
1" 15™ 31°.6 and December + 17° 29’ 39” Faint. 
This comet was originally discovered by Holmes 
in London, November 6, 1892, and has a period 
of about seven years. By January 12, 1893, 
it had become very faint, but on January 16th it 
was found to have undergone a remarkable 
change, an outburst of light having occurred. 
It resembled a bright planetary nebula of about 
the seventh magnitude, the nucleus being at 
first very hazy, but afterwards becoming 
sharper and about as bright as a star of the 
eighth magnitude. On January 1, 1894, it 
could not be found with the 26-inch refractor of 
the Washington Observatory, being then fainter 
than the magnitude 14. 


Popular Astronomy gives an interesting state- 
ment of the progress which is being made in the 
new reduction of the Piazzi star observations. 
Dr. H. 8. Davis, who recently resigned from 
the Columbia University staff, in order to de- 
vote himself more exclusively to this work, is 
to be congratulated upon the cooperation which 
his zeal has obtained. Professor Porro and Dr. 
Balbi, of Turin, will reduce the transit right-as- 
cension observations, and Dr. Gill, of the Cape 
of Good Hope Observatory, will reobserve the 
southern Piazzi stars. Allthe Piazzi stars are 
being redetermined for 1900. Miss Flora Harp- 
ham is aiding most efficiently in the computa- 
tion, while Miss Catharine W. Bruce places as- 
tronomy under still greater obligations of 


- gratitude by generously contributing to remove 


the financial obstacles. In the twenty years 
about 1800 Piazzi made some 125,000 observa- 
tions. When Dr. Davis has reduced these with 
modern accuracy they will afford a valuable 
catalogue of some 8,000 stars for the beginning 
of the century now closing. 


AT a meeting of the Royal Geographical So- 
ciety, on May 29th, a paper was read by Dr. 
Francisco P. Moreno on ‘ Explorations in Pata- 
gonia.’ According tothe report in the London 
Times he pointed out that up to quite recent 
times the geography of the southern part of the 
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New World had been in a very backward state. 
Having recounted his own travels, he remarked 
that Patagonia did not merit the bad reputation 
given to it, but, on the contrary, a vast field 
for human initiative existed there, with a 
healthy soil capable of supporting a large popu- 
lation. It was evident to him that they had in 
Patagonia a portion of the Antarctic Continent, 
the permanency of which, in so far as as its 
main characteristics were concerned, dated from 
very recent times. So, then, the history of the 
Patagonian plateau was connected with the 
problem of the southern continent, which to so 
great an extent had disappeared. He had 
handed to the staff of the British Museum 
duplicates of the extinct and present animal 
remains of Patagonia and of its flora, as well as 
of those obtained by the La Plata Museum, of 
which he was Director; and he trusted that, 
with such competent collaboratian, it would 
soon be easy to give an exact idea of Patagonian 
biology. 


AT the annual meeting and conversazione of 
Selbourne Society, on May 31st, Sir John Lub- 
bock, the President, spoke of the advantages of 
of the Wild Birds’ Protection Act and pointed 
out the importance of the enclosing of the un- 
enclosed area of the New Forest. 


AT a meeting of the Accademia Medica di 
Roma, held on April 30th, Drs. G. Bastianelli 
and Bignami read a summary of the results of 
their investigations on the Cycle of Life of the 
Parasites of Tertian Fever in the Anopheles 
Claviger. They are, according to Zhe British 
Medical Journal, as follows: The large pig- 
mented forms of the Tertian parasites, incapable 
of multiplying in man, may be distinguished 
morphologically into two categories; some, 
with a large vesicular nucleus and little chro- 
matin, represent the female (macrogameti) ; 
others, richer in chromatin, the male (micro- 
gametociti of zoologists). In the middle intes- 
tine of the male Anopheles Claviger six micro- 
gamete (flagella) generally protrude, one of 
which fecundates a macrogamete after the 
chromatin of the latter has undergone a 
process of reduction. The fecundated mac- 
rogameti penetrates into the middle intes- 
tine of the Anopheles, where it develops, 
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passing through a cycle of life similar to that 
described by Ross for the proteosoma of birds 
in the gray mosquito, and by the anthus and 
grassi for the semilune in the Anopheles Clav- 
iger. In this cycle of life the Tertian sporozoon 
remains distinguishable by its morphological 
characters from that of semilunar origin; the 
young forms,are distinguished principally by 
the form of the sporozoon and the characters 
of the pigment; the forms undergoing develop- 
ment by the size of the bodies produced suc- 
cessively by nuclear division; the mature 
forms are distinguished as a rule by the dis- 
position of the residue of segmentation, per- 
haps also by the size. The distinction of the 
species of malarial parasites, therefore, remains 
unaltered. The same conclusion is also obtained 
from the third experiment, which demonstrates 
that the semilunze which have given only Ter- 
tian at first, passing through the Anopheles 
Claviger, maintain unchanged their specific 
characters. The study of the life of the Ano- 
pheles in the Roman Campagna explains, in a 
satisfactory mode, the behavior of the Tertain 
at the change of the seasons. It has been 
demonstrated experimentally that very few 
punctures—indeed, even one only—by the in- 
fected Anopheles may produce the infection in 
man. 


A CIRCULAR letter has been issued by the 
committee arranging for a University of Birm- 
ingham, asking for subscriptions to make the 
the first endowment. £300,000. A copy of Mr. 
Andrew Carnegie’s letter giving £50,000 to the 
fund is enclosed. As this is of interest to 
American men of science we quote it in full: 


Langham Hotel, London, May 9, 1899. 


DEAR Mk. CHAMBERLAIN.—Yo0u have interested 
me in your proposed University at Birmingham for 
the people of the Midlands. May I suggest that an 
opportunity exists for such an institution to perform 
a great service for the whole country? After the 
members of the Iron and Steel Institute had returned 
to New York from their tour of observation through 
the United States, the officials dined with me. Many 
pleasing short speeches were made ; the close of one I 
have never forgotten. A partner in one of your fore- 
most steel companies said: ‘Mr. Carnegie, it is not 
your wonderful machinery, not even your unequalled 
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supplies of minerals, which we have most cause to 
envy. It is something worth both of these combined; 
the class of scientific young experts you have to man- 
age every department of your works. We have no 
corresponding class in England.’ Never were truer 
words spoken. Now this class you must sooner or 
later secure, if Britain is to remain one of the princi- 
pal manufacturing nations, and it seems to me the 
Midlands is the very soil upon which it can most surely 
be produced. If I were in your place I should recognize 
the futility of trying to rival Oxford and Cambridge, 
which, even if possible, would be useless. These 
twin seats of learning bave their mission and fulfil it, 
but Birmingham should make the scientific the prin- 
cipal department, the classical the subsidiary. If 
Birmingham were to adopt the policy suggested, tak- 
ing our Cornell University as its model, where the 
scientific has won first place in the: number of stu- 
dents, and give degrees in science as in classics, I 
should be delighted to contribute the last £50,000 of 
the sum you have set out to raise, to establish a scien. 
tific department. Iam sure our people of the Birm- 
ingham across the Atlantic will heartily approve this 
gift to their prototype on this side of the water, for 
what does not the younger owe of its greatness and 
prosperity to the old land. Bessemer, Siemens, 
Thomas—the triumvirate through whose inventions 
we have been enabled to make and sell steel by the 
millions of tons at three pounds for a penny—all 
made their experiments in your midst. Let the gift, 
therefore, be considered as only a slight acknowledg- 
ment of a debt which Pittsburgh, the greatest bene- 
ficiary of your steel inventions, can ever hope to re- 
pay. 
Wishing you speedy success, sincerely yours, 
ANDREW CARNEGIE. 


WE learn from The British Medical Journal 
that a grand festa has been held in Reggio, 
Emilia, in honor of the first centenary of the 
death of Lazzaro Spallanzani, who was born at 
Scandiano, in Modena, January 12, 1729, and 
died at Pavia, February 12, 1799. Spallanzani 
studied at Bologna, took holy orders, and in 1775 
was elected professor of logic, Greek and rhetoric 
at Reggio. Among his works are: Le osserva- 
zioni microscopiche sulla teoria della generazione 
di Needham e Buffon, in which he defended the 
doctrine of biogenesis against those authors; 
and Dei fenomeni della circolazione and Memorie 
sulla respirazione. Spallanzani was the first who 
saw the circulation of the blood of warm-blooded 
animals under the microscope. He made use 
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of the hen’s egg during the development of the 
chick, 


INQUIRIES as to the schools in which leading 
men in various professions were educated have 
been made by The School World, and the results 
for men of science are abstracted in Nature. 
Of 250 representative men of science—mostly 
Fellows of the Royal Society—chosen for the 
present inquiry, one-fifth received their early 
education either in private schools or at home 
under tutors. The schools which claim the 
greatest number of old pupils in the selected 
list are Edinburgh High School, Edinburgh 
Academy and Aberdeen Grammar School. The 
Scotch schools are followed, as regards the 
number of old pupils of distinguished eminence 
in science, by the City of London School and 
King’s College School. Eton, Harrow and 
Rugby succeed these, and are in turn followed 
by Liverpool College, Royal Institution School 
(Liverpool) and St. Paul’s. The remarkable 
point brought out by this comparison, says 
Nature, is the small part the great public schools 
have taken in training the leaders in science of 
the present day. When the men who are now 
in the foremost rank among philosophers were 
receiving their early education science was 
almost, if not quite, omitted from the public 
school curriculum, with the result that com- 
paratively few boys from such schools have be- 
come eminent in the scientific world. The 
neglect of science in comparison with other 
subjects is shown by the fact that Eton, Harrow, 
Rugby, Winchester, Westminster and one or 
two other public schools, though comparatively 
poor in their scientific record, are shown to 
have furnished the greatest number of leading 
men in Parliament, the church and the law, 
Eton leading the way as regards numbers in 
each of these classes. 


THE Regents of the University of the State of 
New York have voted that the Secretary be au- 
thorized to sell any of the University publications 
athalf price to any university institution or to 
any teacher or officer of such institution, and to 
give such publications outright to such deposi- 
tories as shall be registered as entitled to such 
consideration because they agree to preserve 
and catalogue the publications and make them 
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available for public use. Pamphlet editions of 
the reports giving administrative details and in- 
formation as to the workings of the department 
may be given away ; but scientific contributions 
of the museum staff and other valuable matter 
printed as appendices to the reports, and the 
bound volumes containing such matter, shall not 
be for free distribution, but shall be sold ata 
nominal price approximately covering cost of 
paper, presswork and binding. 


UNIVERSITY AND EDUCATIONAL NEWS. 

In addition to Professors Picard, Mosso and 
Ramén y Cajal, whom we have already an- 
nounced as lecturers at the decennial celebra- 
tion of Clark University, to be held July 5th to 
8th, we are informed that Dr. Ludwig Boltz- 
mann, professor of theoretical physics at the 
University of Vienna, and Dr. August Forel, 
formerly professor of psychiatry at the Uni- 
versity of Zurich, will give short courses of 
lectures. 

Mr. B. H. DUKE has made an additional gift 
of $50,000 to Trinity College, at Durham, N. C. 

THE degree of Bachelor of Science has been 
given to 170 candidates by the Massachusetts 
Institute of Technology. 

It is reported that nine professors at St. 
Petersburg University have resigned as an ex- 
pression of sympathy with the grievances of 
the students. 

THE Rev. William H. P. Faunce, D.D., pastor 
of the Fifth Avenue Baptist Church, New York, 
has accepted the presidency of Brown Univer- 
sity. 

Dr. D. J. BIEHRINGER and Dr. Troger have 
been promoted to assistant professorships of 
chemistry in the Institute of Technology at 
Braunschweig. Dr. Abegg has qualified as 
docent in physical chemistry in the Univer- 
sity of Breslau; Dr. Schultze in zoology in 
the University at Jena; Dr. Kowalevsky in 
mathematics in the University of Leipzig ; Dr. 
Feitler in physical and theoretical chemistry in 
the Institute of Technology at Vienna; Dr. 
von Oppolzer in astronomy and astrophysics in 
the German University at Prague, and Dr. 
Relstab in physics in the Institute of Tech- 
nology at Braunschweig. 
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